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@ Pyrazolo magenta couplers used In sihrer hallde photography. 

@ A magenta-forming photographic coupler is a pyrazolo 
triazolo of general formula. 




(II 



H 



where Ri + R2 are each H, halogen or various aliphatic or 
cyclic substituents; X is H or a coupling releasabte group; or 
) Ri# Ra or X may form a bis-coupler; or Ri or R2 may link to a 
% vinyl group of a vinyl monomer to form a polymer coupler, 
f 72 specific couplers are shown, and six synthesis 
^ methods. 

H The coupler may be in a silver haiide emulsion layer of a 
^ photographic material or In a primary amine color developing 
solution. The material may include other magenta couplers.' 
" and/or a phenoxy derivative as a dye stabilizer. 
^ Color development produces good magenta image free 
^ from subsidiary yeHow absorptions. 

L 
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PYRAZOLO MAGEEIfTA COUPLERS USED IN 
SILVER HALIDE PHOTOGRAPHY 

The present invention relates to novel couplers 
containing a pyrazolo triazcle: moiety, and to silver 
5 halide light-sensitive photographic material containing 
the couplers, and to the formation of magenta dye 
photographic images by the use of these couplers either 
in photographic material or in a developing solution. 
It is well known that an oxidised aromatic 

10 primary amine color developing agent formed by oxidation 
with e:q)osed silver halide reacts with a coupler to form 
a dye such as an indophenol, an indoaniline, an indamine, 
an azomethine, a phenoxazine or a phenazine, thus 
forming a color image. 

15 In order to form a magenta color image, a 

5-pyrazolone type coupler, a cyanoacetophenone type 
coupler, an indazolone type coupler, a pyrazolobenz- 
imidazole type coupler or a pyrazolotriazole type 
coupler is employed. 

20 Magenta color image f oming couplers which 

have been widely used in practice are generally 5- 
pyrazolones. 
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It is known that dyes formed from 5-pyrazolone type 
couplers are excellent in fastness to heat cOid light but 
they have the undesirable absorption of yellow in the 
region around 430 nm which causes color turbidity. 
5 In order to reduce the yellow component, a 

pyrazolobenzimidazole nucleus as described in British 
Patent 1,047,612, an indazolone nucleus as described in 
U.S. Patent 3,770,447 and a pyrazolotriazole nucleus as 
described in U.S. Patent 3,725,067 have been proposed as 

10 a magenta color ima'ge forming coupler skeleton. However, 
the magenta couplers described in these patents are 
still insufficient since they provide only poor color 
images when they are mixed with a silver halide emulsion 
in the form of a dispersion in a hydrophilic protective 

15 colloid such as gelatin, they have a low solubility in 
an organic solvent having a high boiling point, they 
have some difficulties in synthesis thereof, or they 
have a relatively low coupling activity in conventional 
developing solutions. 

20 The present inventors have caxried out exten- 

sive investigations on novel magenta color image 
forming couplers free fxoni the subsidiary absorptions in 
the region around 430 nm which is the most disadvanta* 
geous point in view of spectral absorption characteris- 

25 tics of a dye foinned from 5-pyrazolone type magenta 
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couplers. As a result, the present inventors have f otmd 
a certain class of couplers which provide a color image 
without a subsidiary absorption in a wavelength shorter 
than that of the main absorption and which have good 

5 fastness and which can be easily synthesized. 

This novel class of magenta color image forming 
couplers have excellent color reproducibility, color 
forming rate and maximum color density, can be readily 
sjmthesised and can yield so-called 2-eqviivalent 

10 couplers by introducing a releasing group into their 
coupling active sites, whereby the amoxmt of silver 
needed in the silver halide ' emulsion layers 
can be reduced. 

Another object of the present invention is 

15 to provide a method of forming a magenta color image 
utilizing such magenta color image forming couplers. 

The present invention provides a method of 
forming a color image comprising developing a silver 
halide photographic light-sensitive material with a 

20 developing solution containing an aromatic primary 
amine in the presence of a IH-pyrazolo (l,5-b)-l,2,4- 
triazole coupler represented by the general formiola 
(I) and/or a polymer coupler which is a polymer or 
copolymer having a repeating unit derived from a vinyl 

25 monomer containing in its molecule a moiety represented 
by the general formiola (I): 
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wherein and R^f "wblch. may be "Uie same or different, 
each represents a hydrogen atom or a substituent» and 
X represents a hydrogen atom or a group capable of 
5 being released upon coupling. 

The invention also includes the couplers 
themselves, and photographic material containing the 
couplers in a silver halide emulsion layer. 

In the accompanying drawing Figure 1 is a 
10 graph showing the absorption spectra of dyes formed 
from Comparison Coupler A (Curve A) and Coupler (1) 
according to the present invention (Curve B) in the 
maimer as described in Example 1, respectively. 

In the above general formula (I), and R2 
15 eacdi preferably represents a hydrogen atom, a halogen 
atom, an aliphatic residue, an aryl groiap, a 
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heterocyclic group, a cyano group, an alkoxy group, an 
aryloxy group, an acylamino group, an anilino group, a 
ureido group, a sulfaiaoylamino group, an alkylthio group, 
ah arylthio group, an alkoxyc ar bony 1 amino group, a 
sulfonamido group, a carbamoyl group, a sulfamoyl group, 
a sulfonyl group, a heterocyclicoxy group, an acyloxy 
group, a carbamoyloxy group, a silyloxy group, an 
aryloxycarbonylamino group, an imido group, a hetero- 
cyclicthio group, a sulfinyl group, a phosphonyl group, 
an aryloxycarbonyl group, an acyl group or an alkoxy- 
cearbonyl group; and X preferably represents a hydrogen 
atom, a halogen atom, a carboxy group or a group capable 
of being released upon coupling which is bonded to the 
carbon atom of the coupling position through an oxygen 
atom, a nitrogen atomi, a carbon atom or a sulfur atom. 
Further, R^, R2 or X may be a divalent group to form a 
bis coupler- Moreover, when the part represented by the 
general formula (I) is included in a vinyl monomer, 
either R^^ or Rj represents a simple bond or a linking 
group through which the part represented by the general 
formula (I) is bonded to the vinyl group. 

In more detail, R^ and R2 each represents a 
hydrogen atom; a halogen atom (for example, a chlorine 
atom, a bromine atom, etc.); an aliphatic residue includ- 
ing a straight chain or branched chain alkyl group having 
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from 1 to 32 carbon atoms, an aralkyl grovip, an alkenyl 
group r an alkinyl group, a cycloalkyl group cind a cyclo- 
alkenyl group, which may be substituted with a siibstitu- 
ent bonded through an oxygen atom, a nitrogen atom, a 
5 sulfur atom or a carbonyl group, a hydroxy group, an 
amino group, a nitro group, a carboxy group, a cyano 
group or a halogen atom (for example, a methyl group, a 
propyl group, a t^-butyl group, a trifluoromethyl group, 
a tridecyl group, a 2*-methanesulfonylethyl group, a 3-(3- 

10 pentadecylphenoxy) propyl group, a 3-{4-{2-[4-(4-hydro3cy- 
phenylsulf onyl) phenoxy ] dodecaneamido }phenyl}propyl group , 
a 2-ethoxy tridecyl group, a trifluoromethyl group, a 
cyclopentyl group, a 3-(2,4-di-t-amylphenoxy)propyl 
group, etc.); an aryl group (for example, a phenyl group, 

15 a 4-t7butylphenyl group, a 2,4-di-t-aiiylphenyl group, a 
4-tetradecanamidophenyl group, etc.); a heterocyclic 
group (for example, a 2-ftiryl group, a 2-thienyl group, 
a 2-pyrimidinyl group, a 2-benzothia2olyl group, etc«); 
a cyauio group; an alkoxy group (for example, a methoxy 

20 group, an ethoxy group, a 2-methoxyethoxy group, a 2- 
dodecyleth03^ group, a 2-methanesulfonylethoxy group, 
etc.); an aryloxy group (for example, a phenos^ group, 
a 2-methylphenoxy group, a 4-t;-butylphenoxy group, etc.); 
an acylamino group (for example, an acetamido group, a 

25 benzamido group, a tetradecanamido group, an a-(2,4-di-t;- 
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amylphenoxy) butyramido group, a y- (3-t-butyl-4-hydroxy- 
phenoxy) butyrcimido group, an a-[4-(4-hydroxyphenyl- 
sulfonyDphenoxyldecancuaido group, etc.); an anilino 
group (for example, a phenylamino group, a 2-chloro- 
5 anilino group, a 2-chloro-5^tetradecanaiaidoanilino group, 
a 2-chloro-5-dodecyloxycarbonylanilino group, an N- 
acetylanilino group, a 2-chloro-5- [a- (3-t-butyl-4- 
hydroxyphenoxy)dodecanamido]eU^ilino group, etc.); a 
ureido group (for example, a phenylureido group, a 

10 methylureido group, an N,N-dibutylureido group, etc.); 
a sulf£unoylamino group (for example, an N,N-Tdipropyl- 
sulfamoylamino group, an N-methyl-N-decylsulfamoylamino 
group, etc.); an alkylthio group (for example, a methyl- 
thio group, an octylthio group, a tetradecylthio group, 

15 a 2-phenoxyethylthio group, a 3-phenoxypropylthio group, 
a 3- (4-i-butylphenoxy) propyl thio group, etc.); an aryl- 
thio group (for excunple, a phenylthio group, a 2-butoxy- 
5-t-octylphenylthio group, a 3-pentadecylphenylthio 
group, a 2-carboxyphenylthio group, a 4-tetradecanamido- 

20 phenylthio group, etc.); an alkoxycarbonylamino group 
(for example, a methoxycarbonylamino group, a tetra- 
decyloxycarbonylamino group, etc.); a sulfonamide group 
(for example, a methanesulfonamido group, a hexadecane- 
sulfonamido group, a benzenesulfonamido group, a p- 

25 toluenesulfonamido group, an octadecia.nesulfonamido group. 
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a 2-inethyloxy-5-t-bu1ylben2enestilfonaiaido group , etc.); 
a ceurbamoyl group (for example , an N-ethylcarbamoyl 
group, an N,N-dibutylcarbamoyl group, an N-(2-dodecyloxy- 
ethyl) carbamoyl group, an N-methyl-N-dodecylcarbanoyl 
group, an N-[3- ( 2, 4-di-t-amylphenoxy) propyl] carbamoyl 
group, etc.) ; a sulfamoyl group (for exan^le, an N- 
ethylsulfamoyl group, an N,N-dipropylsulfamoyl group, an 
N- (2-dodecyloxye thy 1) sulfamoyl .group, -an N-ethyl-N- 
dodecylsulfamoyl group, an N,N-diethylsulfamoyl group, 
etc.); a sulfonyl group (for example, a methanesulfonyl 
group, an octanesulfonyl group, a benzenesulfonyl group, 
a toluenesulfonyl groutp, etc.); an eilkoxyceirbonyl group 
(for exas^le, a methoxycarbonyl group, a butyloxycarbonyl 
group, a dodecyloxycarbonyl group, an octadecyloxy- 
cairbonyl group, etc.); a heterocyclico3^ group (for 
exan^le, a l-phenyltetrazole-5-oxy group, 2-tetrahydro- 
pyranylo3^ group, etc.); an acyloxy group (for example, 
an aceto2^ group, etc.); a carbamoylos^ group (for 
example, an N-methylcarbamoyloxy group, an N-phenyl- 
carbamoyloxy group, etc.); a silyloxy group (for example, 
a trimethylsilylo3^ group, a dibutylmethylsilylo3^ group, 
etc.); an aryloxycarbonylamino group (for exai^le, a 
pheno2^ccu:bonylamino group, etc.) ; an imido group (for 
exasple, an N-succlniiaido group, an N-phthallmido group, 
a 3-octadecenylsuccinimido group, etc.); a heterocyclic- 
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thio group (for example, a 2-benzothiazolylthio group, 
a 2,4-diphenoxy-l,3,5-triazole-6-thio group, a 2- 
pyridyithio group, etc.); a sulfinyl group (for example, 
a dodecanesulfinyl group, a 3-pentadecylphenylsulfinyl 
5 group, a 3-phenoxypropylsulfinyl group, etc.); a 
phosphonyl group (for example, a phenoxyphosphonyl 
group, cui octyloxyphosphonyl group, a phenylphosphonyl 
group, etc.); an aryloxyccirbonyl group (for example, a 
phenoxycarbonyl group, etc.); or an acyl group (for 

10 example, an acetyl group, a 3-phenylpropanoyl group, a 
benzoyl, group / a 4-dodecyloxybenzoyl group, etc.). ' In 
the substituents Rj^ and Rj, an alkyl group or an alkyl 
moiety contains 1 to 32 ceurbon atoms, and eui aryl group 
or an aryl moiei^ contains 6 to 32 carbon atoms. 

15 X represents a hydrogen atom; a halogen atom 

(for example, a chlorine atom, a bromine atom, an iodine 
atom, etc.); a carboxy group; a group bonded to the 
coupling position through an oxygen atom (for example, 
an acetoxy group, a propanoyloxy group, a benzoyloxy 

20 group, a 2,4-dichlorobenzoyloxy group, an ethoxy- 

oxaloyloxy group, a pyruvyloxy group, a cinnamoyloxy 
group, a phenoxy group, a 4-cyanophenoxy group, a 4- 
methanesulfonamidophenoxy group, a 4-methanesulfonyl- 
phenoxy group, an a-naphthoxy groups a 3-pentadecyl- 

25 phenoxy group, a benzyloxycarbonyloxy group, an ethoxy 
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group, a 2-cy€moethoxy group, a benzyloxy group, a 2- 
phenethyloxy group, a 2-phenoxycthoxy group, a 5-phenyl- 
tetxazolyloxy group, a 2-benzothlazoLyloxy group, etc.); 
a group bonded to the coupling position through a 
5 nitrogen atom (for example, a benzenesulfonamido group, 
an N-ethyltoluenesulfonamido group, a pentafluorobutan- 
a m ido group, a 2,3,4,5,6-pentafluorobenzamido group, an 
octanesulfonamido group, a p-cyanophenylureido group, an 
N,N-diethylsulfainoylamino group, a 1-piperidyl group, a 

10 5,5-dimethyl-2,4-dioxo-3-oxazolidinyl group, a 1-benzyl- 
5-etho3^-3-hydantoinyl group, a .2N--l,l-dioxo-3 (2H)-oxo- 
l,2-benzisotiliazolidin-2-yl grcx?), a 2-oxy-l , 2-dihydro-l- 
pyridinyl group, an imidazolyl group, a pyrazolyl group, 
a 3,5-diethyl-l,.2,4-triazol-l-yl group, a 5- or 6- 

15 broiaobenzotriazol--l-yl group, a 5-me thyl-1, 2,3,4- 

tetrazol-l-yl group, a benz im idazolyl group, a 4-methoxy- 
phenylazo group, a 4-pivaloylaniinophenylazo group, a 2- 
hydroxy-4-propeuioylphenylazo group, etc.); a group 
bonded to the coupling position through a sulfur atom 

20 (for example, a phenyl thio group, a 2-carboxyphenylthio 
group, a 2-methoxy-5-t7-octylphenylthio group, a 4- 
methanesulfonylphenylthio group, a 4-octanesulfonamido- 
phenylthio group, a benzyl thio group, a 2-cyanoe thy 1 thio 
group, a l-ethoxyccirbonyltridecylthio group, a 5-phenyl- 

25 2,3,4,5-tetrazolylthio group, a 2-benzothiazolylthio 
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group, a thiocysmo group, an N^N-diethylthiocarbonylthio 
group, a dodecyloxythiocarbonylthio group, etc.)? or a 
group bonded to the coupling position through a carbon 
atom (for example, a triphenylmethyl group, a hydroxy- 
5 methyl group, an N-morpholinomethyl group, a group 
represented by the following formula: 




wherein Rg and Rg each represents a hydrogen atom, an 
alkyl group, an aryl group or a heterocyclic group; and 

10 Rj^ and Rj each has the same meaning as defined herein- 
before, etc.). In the substituents Rg and Rg, an alkyl 
group contains 1 to 18 carbon atoms cuid an aryl group 
contcdLns 6 to 18 carbon atoms. 

The cases wherein R^^, R2 or X represents a 

15 divalent group to form a bis coupler are described in 

more detail hereinafter. In such cases, R^^ and Rj each 
represents a substituted or unsubstituted alkylene group 
(for exas^le, a methylene group, an ethylene group, a 
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1,10-decylene group, -CH2CH2-O-CH2CH2-, etc.); a substi- 
tuted or unsiibstituted phenylene group (for example, a 

1,4-phenylene group, a 1,3-phenylene group, -// \V, 

^3 

y-# eixjj; a group of the formula: -NHCO-R3-CONH- 

5 (wherein represents a substituted or unsubstituted 
alkylene group or a substituted or unsubstituted 
phenylene ..group ) .including , . £or example , -NHCOCHjCHjCONH- , 

-NHCCXZH^CCHjCONH-, -NHCO-^^^^^CONH- , etc.; or a group of 

the formula: -S-R^-S- (herein R^ is the same 
10 meaning as defined above) including, for 

I ^ 

exan^le, -SCH2CH2S-, -SCH2CCH2S-r etc.; and X represents 

CH3 

a divalent group appropriately formed from the monovalent 
group for X described above. 

The linking group represented by Rj^ or R2 in 
15 the cases wherein the part represented by the general 
formula (I) is included in a vxnyl monomer include an 
alkylene group .including a substituted alkylene group 
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(for example, a methylene group, cui ethylene group, a 
1,10-decylene group, -CH2CH2OCH2CH2-, etc.); a phenylene 
group including a substituted phenylene group (for 
excunple, a 1,4-phenylene group, a 1 , 3-phenylene group, 
CH-. CI 

(/ ^/ etc.); -NHCO-; -CONH-; -0-; -OCO-; an 

aralkylene group (for example, -CH- 

Ci 

Ci 



-CH^CH^-^^ y-CH^CH^-, -CH2-Y N^CHj-, etc.) or a 




combination thereof. 

Specific exanples of preferred linking groups 
are set forth below. 

-NHCO-, 

-CH2CH2-, 

-^~^NHCO-^ 
-CH2CH2NHCO-, 



2 2 II 
O 
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-CONH-CH^CHjNHCO- , 
-CHjCHjO-CHjCHj-NHCO- , 

-CH2CH2 ^CHjNHCO-. 

A vinyl group in the vinyl monomer may have a 
5 substituenli other than the pcurtial group represented by 
the general formula (I) • Preferred examples of such a 
substituent. include a halogen atom or a lower alkyl 
group having frcna 1 to 4 carbon atoms (for example, a 
methyl group, cUi ethyl group, etc.) . 

10 The vinyl monomer containing the part repre- 

sented by the general formula (I) may be used together 
with a non-color-forming ethylenic monomer which does 
not couple with the oxidation product of an aromatic 
primary amine developing agent to form a copolymer. 

15 Examples of the non-color-forming nu^nomer 

which does not couple with the oxidation product of an 
aromatic primary amine developing agent include an 
acrylic acid (for example, acrylic acid, a-chloroacarylic 
acid, an a-alkylacrylic acid such as methacrylic acid, 

20 etc.), an ester or an amide derived from an acrylic acid 
(for. example, acrylamide, n-butylacrylamide, t-butyl- 
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acrylamide, diacetoneacrylamide, methacrylamide , methyl 
acrylate^ ethyl aery late, n-propyl aery late, ji-butyl 
aery late, J^butyl aerylate, isobutyl aery late, 2-ethyl- 
hexyl aerylate, n-octyl acrylate, lauryl aery late, 
5 methyl methacrylate , ethyl methaerylate, n-butyl meth- 
aerylate, g-hydroxyethyl methacrylate, methylene bisaorylaraide, 
etc.), a vinyl ester (for example, vinyl acetate, vinyl 
propionate, vinyl laurate, etc), acrylonitr ile , meth- 
acarylonitrile , an axomatic vinyl compound (for example, 

10 styrene and a derivative thereof, for example, vinyl 
toluene, di vinyl benzene, vinyl acetophenone, sulfo 
. styrene, etc.), itaconie acid, citraconic acid, crotonic 
acid, vinylidene chloride, a vinyl alkyl ether (for 
example, vinyl ethyl ether, etc.), maleic acid, maleic 

15 anhydride, an ester of maleic acid, N-vinyl-2-pyrrolix3ane, 
N- vinyl pyridine, 2- or 4-vinyl pyridine, etc. Two or 
more non-color- forming ethylenically unsaturated 
monomers described above can be used together. For; 
example, a combination of n-butyl acrylate and methyl 

20 acrylate, styrene and methacrylic acid, methacrylic acid 
£md acrylamide, methyl methacirylate cuid diacetoneacryl- 
amide, etc., can be employed. 

The non-color- forming ethylenically unsaturated 
monomer which is used to copolymerize with a solid water- 
. 25 insoluble monomer coupler Ceui be selected so that the 
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copolymer to be formed possesses good physical proper- 
ties and/or chemical properties, for example, solubility, 
compatibility with a binder such as gelatin in a photo- 
graphic colloid composition, flexibility, heat stability, 
5 etc • , as is well known in the field of polymer color 
couplers . 

Polymer couplers which can be used in the 
present invention may be water-soluble couplers or water- 
insoluble couplers. Particularly, polymer couplers in 
10 the form of a latex are preferably used. 

Specific examples of the representative 
magenta couplers according to the present invention cu:e 
set forth below; ' 



Coupler (1) 




Coupler (2) 
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Coupler (3) 




Coupler (4) 



^17^35 



Coupler (5) 




O (CH2) 3- 



-15°31 



Coupler (6) 
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Coupler (7) 




Coupler (9) 




Coupler (11) 



N- 



^17^35 




Coupler (12) 



^12^25^°2^ 



(CHj) 3 



Coupler (13) 



^15^31 



Coupler (14) 



^12^25 



H 
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Coupler (15) 
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Coupler (18) 




SOjCHj 



Coupler (19) 



NHCOCHO 




^15^31 



Coupler (20) 



?12^25 n 



II N' 




CH, 
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Coupler (21) 



^12^25 




Coupler (22) 



2' 2 




C4H9SO26H q^N^ 



-CH, 



CH. 



Coupler (23) 



C2H5OOC 



CjHgOOC 



CIV 




CH, 
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Coupler (25) 




^16^33 
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Coupler (27) 




Coupler (28) 




Coupler (29) 




Cotipler (30) 
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Coupler (31) 
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The followlxig three examples (i.e., Coiiplers 
(34), (35) and (36)} are specific examples of monomer 
coi:^ler according to the present invention. 
Coupler (34) 




Coupler (36) 
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Coupler (37) 




Coupler (38) 
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Coupler (40) 



O 




Coupler (41) 




Coupler (42) 
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Coupler (43) 
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Coupler (45) 




Coupler (46) 




Coupler (47) 




Coupler (48) 



H 
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Coupler (49) 




O 



Coupler (50) 




Coupler (51) 



H-N (CH~) 



2' 3 




Coupler (52) 



'^-^lO^Zl ^""^"VcH 



Coupler (53) 
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Coupler (54) 




Coupler (55) 




Cotgiler (57) 
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Coupler (58) 




(CH^) 3 




(CH2)3^/ VVNH2 



Coupler (60) 



H 



Coupler (61) 



li 



0 C(CH3)2C2H3 



H^C ''^^'^N 
H 




CHjCHjCH (CH3) 2 
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Coupler (63) 

0 0(^3)20213 



Coupler (64) 

CF-CNH 

'I 
0 

Coupler (65) 

0 0(^3)20^15 




H (n)igH^3 



N' — !h 
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Coupler (67) 



H3C 




0 C(CH3)2C2H3 



2^5 



H 



(n)CgH^3 



Coupler (68) 



^10^21 



HHC(Cr2)8H 



Coupler (69) 



J^Hj (CT3)2C-^3-0CHC-0-(CH2)3 



12^ H iT^^ 



H 

cica^)^cji^ NHCCF3 

o 



3^3 



Coupler (70) 




:_NHCCF,CH-CN 
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Coiipler (71) 




F F 



Coupler (72) 




Hie joagen-ka color forming couplers according 
to the present invention can be generally synthesized 
using any o£ six sietbods, reaction schemes of which are 
shovm below« 
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Method I 



CH 




(V) 
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In the above formulae, represents cm alkyl group, an 
aryl group or a heterocyclic group; and HaA represents 
a halogen atom.. 
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The starting material of the formula (IV) can 
be synthesized by the method as described in Ber. , Vol. 
32, page 797 (1899). 



Method II 

CN 

I + Na CH > II 2 2 2 

R^CCA \ R5CCH2CN 

^ COONa 




(XI) 



(XII) 
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The desired compound of the general • formula 
of which Rg and Rg independently represent an ed.kyl 
group ^ an aryl group, or a heterocyclic group can be 
synthesized by following the scheme indicated above. 
5 Either of the groups, R^ and Rg, may be substituted. 
Specifically, where R^ is methyl, the compound of (IX) 
can be readily obtained by reaction of 3-aminocroto- 
nitrile with hydrazine. This method is characterized 
by producing the compound by subjecting the 

10 reaction mixture to dehydrating c^clization condensation 
in the final stage of reaction. 
Method III 
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This method comprises obtciixilng the compound (XII) 
.of this invention by subjecting to oxidative condensation, 
the compound (xi) derived from either the intermediate 
of the Method II, i.e., 5-amino-3-substituted-pyrazole 
(IX} , or the immediately ensuing ..intermediate (x) . 
In the structural formulae of the compounds involved in 
this method, and Rg independently represent an alkyl 
.group, an ajryl group, or a heterocyclic group. Either 
of the groups, R^ and Rg, may be substituted. 
Method IV 

This method involves s ynthesis of a pyrazolo- 
triazole of this invention having an amino group at the 
"6-position from 3,5-diaminopyrazole as the starting 
material by subjecting this starting material to 
dehydrating cyclization condensation by the procedure 
of the second method while keeping the amino group at 
the 3-position protected. A typical reaction scheme 
for this method is as follows. 
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In the structural formulae indicated above, 
Rg represents an alkyl, aryl, or heterocyclic group and 

represents an alkyl, aryl, heterocyclic, alkoxy, 
arylo3^, alkylamino or cirylamino group. R^S02Cil may be 
used in the place of R^COC£. The aforementioned starting 
material (XIII) Ccin be synthesized by the method 
disclosed in J. Prakt. Chem. , Vol. 320, page 533 (1978.) . 
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Method V 



BrCN 



(IX) 



N NH 



MH2OH 



NHCN 



Cxviii) 




:nh 



(XIX) 



POC&. 



? H 



(XX) 




NHCOR7 



(XXI) 



R^COC£ 



In the structural formulae indicated above, 
Rg andln^. independently represent any of the substituents 
indicated with respect to the structural formule« 
-involved/iin therMethod II- and Method IV. . . - .. 
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. Method VI 

Synthesis methods of .polymer .couplers are 
generally described below. 

Polymer couplers can be synthesized by solution 
5 polymerization and emulsion polymerization. With respect 
to the solution polymerization the methods as described 
in U.S. Patent 3,451,820 and Japanese Patent Application 
(OPI) No. 28745/83 can be utilized (the term "OPI" as 
used herein refers to a published unexamined Japaoiese 

10 patent application ) , More specifically, a monomer 
coupler containing a part represented by the general 
formula (I) and a non-color-forming ethylenic monomer 
(for example, an acrylic acid such as acrylic acid, a- 
chloroacrylic acid, methacrylic acid, etc.; cind an ester 

15 or an amide derived f rem an acrylic acid such as acryl- 
amine, n-butylacrylamide, n-butyl methacrylate, methyl 
methacrylate, ethyl methacrylate, etc.) are dissolved in 
or mixed with a soluble organic solvent (for example, 
dioxane p-methoxy ethanol, etc), in an appropriate 

20 ratio and polymerization is initiated at an appropriate 
temperature (in a range from about 30°C to 100**C) with a 
free radical which is formed by a physical action such 
as irradiation of ultraviolet rays, high energy radia- 
tions, etc., or a chemical action of an initiator such 

25 as a per sulfate, hydrogen peroxide, benzoyl peroxide, an 
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azobisalkyronitrile, etc. The polymer thus-synthesized 
is isolated by extraction with an organic solvent, 
concentration or pouring into water after the completion 
of the polymerization reaction, with respect to emulsion 
polymerization the method as described in U.S. Patent 
3,370,952 can be utilized. 

General methods for introducing a group capable 
of being released upon coiq>ling into a coupler are 
described in the following. 
(1) Method for Connecting Oxygen Atom : 

A 4-eq\iivalent mother coupler according to the 
present invention, i.e., pyrazolo[l,5-b]-l,2,4-triazole 
tj^pe coupler, is converted to a dye according to the 
method as described in Example 1 hereinafter. The result- 
ing dye is hydrolyzed in the presence of an acid catalyst 
to form a ketone body thereof. The ketone body is 
hydrogenated with a Pd-carbon catalyst, or reduced with 
Zn-acetic acid or with sodium borohydride to produce a 
7-hydroxy-pyrazolo(l,5-bl-l,2,4-triazole. The resulting 
triazole is reacted with one of various kinds of halides 
to obtain the desired coupler which has an oxygen atom 
as the connecting atom to the coupling releasing group. 
For more detcd.1 the descriptions in U.S. Patent 
3,926,631 and Japanese Patent Application (OPI) No- 
70817/82 can be referred to. 
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(2) Method for Connecting Nitrogen Atom ; 

Methods for connecting a nitrogen atom are 
broadly classified into three groups. A method belonging 
to the first group ccaaprises introducing a nitroso group 

5 to the coupling active position of a coupler using an 
appropriate nitrosating agent r reducing the nitroso 
group by an appropriate method (for example , a hydrogena- 
tion method using Pd-carbon, etc.r as a catalyst, a 
chemical reduction method using stannous chloride, etc., 

10 or so on) to convert to 7-amino-pyrazolo[l,5-b]-l,2,4- 

triazole, and reacting the resxilting amino compound with 
one of various kinds of hauLide, as described in U.S. 
Patent 3,419,391. According to this method, amido 
compounds are mainly synthesized. 

15 A method belonging to the second group 

conqprises halogenating the 7-position of a coupler using 
an appropriate halogenating agent, for excuaple, sulfuryl 
chloride, chlorine gas, bromine, N-chlorosuccinimide , 
N-brOTiosuccinimide, etc., cis described in U.S. Patent 

20 3,725,067, and then replacing the resulting halogen atom 
by a nitrogen-containing hetero ring in the presence of 
an appropriate base catsJ-yst, for exan^ile, trie thy lamine, 
soditrai hydroxide, diazabicyclo- [2,2,21 -octane, anhydrous 
potassium carbonate, etc., as described in Japanese 

25 Patent Pxiblication No. 45135/81 to synthesize a coupler 
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having a coupling releasing group connecting through a 
nitrogen atom at the 7-position thereof. According to 
this method couplers having a phenoxy group at the 7- 
position thereof which are compounds connecting through 
5 an oxygen atom can also be synthesized. 

A method belonging to the third group is 
effective for the introduction of an aromatic nitrogen- 
containing hetero ring of Sir- or lOir-electron system to 
the 7-position of a coupler. This method comprises 

10 adding two or more moles of an aromatic nitrogen- 
containing hetero ring of Sir- or lOir-electron system 
to 1 mole of a 7-halogenated compotmd as prepared using 
the method described in the above second group and 
heating the resulting mixture at a temperatixre ranging 

15 from SO^'C to 150**C in the absence of a solvent or at a 
temperature ranging from 30*^0 to ISO^'C in the presence 
of an aprotic polar solvent such as dime thy Iformamide, 
sulfolane, hexamethylphosphotri2uiiide, etc., to introduce 
an £u:omatic nitrogen-containing heterocyclic group to 

20 the 7-position wherein the heterocyclic group is 

connected through the nitrogen atom as described in 
Japanese Patent Publication No. 36577/82. 
(3) Method for Connecting Sulfur Atom s 

A coupler having an aromatic mercapto group 

25 or a heterocyclic mercapto group at the 7-position 

thereof can be synthesized using the method as described 
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in U.S. Patent 3,227,554. More specifically, an aryl 
mercaptan, a heterocyclic mercaptan or a corresponding 
disixlfide is dissolved in a halogenated hydroceurbon type 
solvent, converted into sulfenyl chloride using chlorine 
or stJLfuryl chloride and added to an aprotic solvent 
containing a 4-equivalent pyrazolo [1 , 5-bl -1,2, 4-triazole 
type coupler dissolved therein hereby the desired 
compound can be synthesized. In order to introduce an 
alkylmercapto group into the 7-position, a method wherein 
a mercapto group is introduced into the coupling active 
position of a coupler and the mercapto group is reacted 
with a halide to synthesize a 7-alkylthio compound and a 
method wherein a 7-alkylthio coixipound is synthesized in 
one step using an S-{alkylthio) iso thiourea hydrochloride 
(or hydrobromide) as described in U.S. Patent 4,264,723 
are useful. 

(4) Method for Connecting Carbon Atom ; 

A coupler releasing a diarylmethcme series 
compound can be synthesized by the method as described 
in Japanese Patent Publication No. 34937/77, and an 
aldehydebis type coupler can be synthesized by the 
methods as described in Japanese Patent Applications 
(OPI) Nos. 105820/76, 129035/78 and 48540/79. 

Specific exan5>les of synthesizing the magenta 
coupler according to the present invention are set forth 
below. 
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SYNTHESIS EXAMPLE 1 
Synthesis of lH-2,6-dimethvlpyrazolo[l,5-bl -1,2,4- 
triazole [Coupler (1)1 : 

2,5-Diinethyl-l,3,4-oxadiazole obtained by 
thermal decomposition of tetraacetyl hydrazine was 
reacted with benzylamine at 110 «*C for 4 hours to 

synthesize 4-benzyl-3,5-dimethyl-l,2,4-triazole in a 
yield of 73%. 

Melting Point: 125 to 127**C, 

75 g of the triazole thus-synthesized was 
reacted with an aqueous solution of potassium hydroxyl- 
amine-O-sulfonate obtained from 66 g of hydroxy lamine- 
0-sulfonic acid and 40 g of potassium hydroxide at 80 
to 90*»C for 6 hours. After cooling to room temperature^ 
the pH of the reaction mixture was ajdusted to between 8 
and 9 using a 50% aqueous solution of potassium carbonate. 
The potassium sulfate formed was removed by filtration 
and the filtrate was extracted three times with chloro- 
form. From the chloroform extract 44 g (50% yield) of 
the triazole which was the starting material was 
recovered. To the aqueous layer was added a 57% aqueous 
solution of hydroiodic acid to adjust the pH thereof to 
3 under cooling with ice whereby crystals were deposited. 
The crystals were collected by filtration and recrystal- 
lized from ethanol at -20^C to obtain 39 g (31% yield) 
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of N-aminotriazoniina iodide as light yellow crystals. 
Melting Point: 180 to IBl'^C. 

Nuclear Magnetic Resonance Spectrum (CDCi^ + DMSO-dg) : 
2.39 (3H, s), 2.67 (3H, brs) , 5.35 (2H, s) , 
5 6.66 (IH^ -NH), 7.0-7.2 (2H) , 7.2-7.46 (4H, -NH 

included) . 

8 g of the N-azzLinotriazonium iodide thus- 
obtained was dissolved in 50 ml of DMF, to the solution 
was added 40 ml of acetic £uihydride and the mixture was 

10 heated to 120 Then, 12.5 g of sodium acetate was 
added and the mixture was stirred at 120 to 130 for 
4 hours. After removing the DMF and acetic anhydride 
using an evaporator, the reaction mixture was rendered 
alkaline with a satrurated aqueous sodium caorbonate 

15 solution and extracted with chloroform. The extract was 
dried over anhydrous magnesium sulfate euid the solvent 
was removed to obtain a brown oily product. The oily 
product was purified using a silica gel column with a 
solvent system of n-hexane and ethyl acetate to obtain 

20 2 g (30% yield) of 7-acetyl-] -benzyl-2,6-dimethyl- 
pyrazolo tl,5-bl-l,2, 4-triazole . 
Melting Point: 105 to 107*>C. 
Nuclear Magnetic Resonance Spectrum (CDCjl^J • 

2.36 (3H, s), 2.43 (3H, s) ; 2.60 (3H, s) , 

25 5.80 (2H, s), 7.0-7.2 (2H) ^ 7.2-7.36 (3H) . 
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2 g of the 7-acetyl-l-ben2yl-2,6-dimethyl- 
pyrazolo[l,5-bl-l,2,4-triazoLe thus-obtained was 
dissolved in 20 ml of ethanol, to the solution was added 
20 ml of concentrated hydrochloric acid and the mixture 
was refluxed by heating. After about 6 hours, the 
ethanol was distilled off under reduced pressure, the 
reaction mixture was rendered alkaline with a saturated 
aqueous solution of sodium hydrogencarbonate and 
extracted with ethyl acetate to obtain 1.6 g (95% yield) 
of almost pure deacetylated compound, i.e., 1-benzyl- 
2 , 6-dimethylpyrazolo [1 , 5-bl -1,2, 4-triazole . 
Melting Point: 87 to 88*»C. 

Nuclear Magnetic Resonance Spectrum (CDCl^) : 

2.32 (3H, s), 2.44 (3H, s) , 5.02 (2H, s) , 5.22 (IH, 
s), 7.10-7.40 (5H) 

1.6 g of the l-benzyl-2,6-dimethylpyra2olo- 
[1,5-b] -1,2, 4-triazole thus-obtained was reacted with 
about 0.8 g of metallic sodium in liquid ammonia to 
obtain 0.67 g (70% yield) of the desired coupler, i.e., 
lH-2,6-dimethylpyra2olo[l,5-b]-l, 2, 4-triazole as color- 
less crystals. 

Melting Point: 274 to 275*^0 (decomposed). 
Mass Spectrometry: 
136 (m""", 100%) 
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Elemen-tal AnaJ^ysls: 

Calculated (%) : C: 52.93 H: 5.92 N: 41.15 
Found (%) : C: 52.85 H: 6.02 Ns 41.01 
Nuclear Magnetic Resonance Spectrum (CDCJl^ • pyridine-dg 
5 = 1:1) 

2.35 (3H, s), 2.43 (3H, s) , 5.50 (IH^ s) . 

SYNTHESIS EXAMPLE 2 
Synthesis of Coupler (5) ; 

To a EMP solutim of the N-andnotri azoniun iodide as 
10 described in SYNIBESIS EXAMEIE 1 was addled 1 equivalent of 4-(3- 
pentadecylphenoxy ) butyryl chloride and the mixture was 
gradually heated from room temperature to 120**C. Then, 
6 equivalents of sodium acetate and cm excess amotint of 
acetic anhydride were added to the mixture which was 
15 heated at between 120**C and 130**C for about 6 hours. 
The same procedure cind purification as described in 
SYNTHESIS EXAMPLE 1 were conducted to obtain 7-acetyl-l 
benzyl-2-methyl-6- ( 3-pentcLdecylphenoxy ) propylpyrazolo- 
(l,5-bl-l,2,4-triazole in a yield of about 30%. Using 
20 the compound, 6- (3-pentadecylphenoxy)propylpyrazolo- 
[lr5-b]-lr2,4-triazole was synthesized in the same 
manner as described in SYNTHESIS EXAMPLE 1. 

SYNTHESIS EXAMPLE 3 
Coupler (1) was synthesized iising Method II 
25 as follows. 
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(XVIII) Coupler (1) 



2.4 g (25 mmol) of 5-cunino-3-methylpyrazole 
(XVI) obtained by reaction of 3-aininocrotoiiitrile with 
5 hydrazine hydrate, and 6.0 g (37 mmol) of triethyl 
orthoacetate were added to 20 m£ of toluene and the 
resulting mixture was refluxed with heating for about 
10 hours. The resultant reaction mixture was then 
distilled to remove the toluene. Consequently, a crude 
10 product of (XVII) was obtained in an oily state. 
Nuclear Magnetic Resonance Spectrum (CDCJl^) = 

1.28 (3H, 6, J=7.5), 1.96 (3H, s) , 2.22 (3H, s) , 
4.19 (2H, q, J=7.5), and 5.50 (IH, s) . 

A solution of 2.6 g (37 mmol) of hydroxylamine 
15 hydrochloride in 20 ml of methanol was combined with 
7.4 mil of a 28% sodium methoxide solution in methanol 
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at O^C. The resultant mixttire was filtered to sepaxate 
the precipitated sodiizm chloride. The filtrate was 
immediately added at 0*C to a solution of (XVII) , 
obtained as described above, in methanol. At the end 
of this addition, the resultant mixttire was allowed to 
warm up spontaneously to room temperature, stirred for 
about 1 hour, and distilled in vacuo to remove the 
methcuiol. By washing the resulting crystals with 
chloroform, 3.2 g (83% in yield) of (XVIII) was obtained. 
Melting Point: 180 to ISS'^C (decomposition) . 
Nuclear Magnetic Resonance Spectrimi (DMSO-dg) : 

1.87 (3H, s), 2-12 (3H, s) , and 5.65 (IH, s) . 
Elemental Analysis: 

Calctilated (%) : C: 46.74 H: 6.54 N: 36.34 
Found (%) : C: 46.66 H: 6.63 N: 36.10 
In 150 m£ of tetrahydrofureui (THF) , 1.5 g 
(9.7 mmol) of (XVIII) produced as described above was 
dissolved. To the resultant solution, 1.2 g of triethyl- 
amine was added and then 2.2 g of p-toluenesulfonyl 
chloride was added incrementally at room temperature. 
Then, the resultant mixture was stirred for 30 minutes. 
The stirred mixture and 150 m£ of THF further added 
thereto were refluxed with heating for 7 hours. The 
reaction mixture consequently formed was filtered to 
separate an cuaine salt formed therein as a precipitate. 
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The filtrate was concentrated. By purifying the 
concentrate by chromatography, 0.9 g (68% in yield) of 
Coupler (1) was obtained. The physical constants 
determined for Coupler (1) were perfectly in agreement 
5 with those obtained in SYNTHESIS EXAMPLE 1. A small 
amount of Coupler (47) was obtained as a secondary 
product. 

Melting Point: 250 to 255**C (decomposition) . 

SYNTHESIS EXAMPLE 4 
10 Coupler (48) was synthesized using Method I 

as follows. 




Coupler (48) 



15 



In 100 ml of DMF, 5 g (16 mmol) of N-amino- 
triazolitaa iodide (VI) described in SYNTHESIS EXAMPLE 1^ 
5 equivalents, 30 g (79 mmol), of lauric anhydride, and 
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11 g (77 mmol) of tri-n-propylamine were heated at 140**C 
to 150 for about 10 hours. The resultant reaction 
mixture was vacuum-distilled to remove the DMF, The 
residue after evaporation was combined with ethyl 
5 acetate to precipitate unreacted lauric anhydride, which 
was separated by filtration. The filtrate was transfer- 
red into a separatory funnel and thoroughly shaken with 
a 2 N sodium hydroxide aqueous solution to effect phase 
separation. The aqueous layer was extracted twice with 

10 ethyl acetate. The ethyl acetate layer was washed with 
a saturated aqueous solution of sodium chloride cind then 
dried over magnesium sulfate. The residue consequently 
obtained and 30 ml of concentrated hydrochloric acid and 
50 m£ of ethanol added thereto were refluxed with heating 

15 for about 4 hours, then the ethanol removed, and 

extracted with ethyl acetate. The extract was subjected 
to conventional work-up procedure and purified using a 
silica gel column. Consequently, 0.8 g (14% in yield) 
of 1-benzyl derivative was crfjtained. 

20 Nuclear Magnetic Resonance Spectrum tCDCi^) : 
0.88 (3H, br t, J=^7) , 1.30 (20H, br s) , 
2.40 (3H, s), 2.60 (2H, t, J=7.5) , 5.03 {2H, s) , 
5.25 (IH, s), and 7.10-7.45 (5H) . 

By debenzylation of the l-benzyl derivative 

25 with sodiim in liquid ammonia. Coupler (48) sparingly 
soluble in organic solvents except for alcohols was 
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obtained in a yield of about 90%. 
Melting Point: 154** to 155*C. 

SYNTHESIS EXAMPLE 5 
Coupler (6) was synthesized from intermediate 
5 (VI) using Method I as follows: 

In 8 m£ of anhydrous DMF, 1.0 g (3.16 mmol) of 
(VI) was dissolved. The resultant solution and 3.6 g 
(15.8 mmol) of benzoic anhydride and 2.3 g (15.8 mmol) 
of tri-n-propylamine added thereto were stirred at 130**C 
10 for 24 hours. The resultant reaction mixture was 

distilled under vacuum to remove DMF cuid tri-n-propyj.-^ 
amdLne. The residue after distillation and 30 mJt-6f 
ethanol and 10 ml of concentrated hydrochl9ric acid 
added thereto were refluxed with heati^^ for 5 days. 
15 The resultant reaction mixture was subjected to vacuum 
distillation to remove the ethanol and concentrated 
hydrochloric acid. The residue after the distillation 
was extracted with ethyl acetate. The extract was 
dried, concentrated, and purified by silica gel chroma tog- 
20 raphy. Consequently, 0.2 g (22% in yield) of the 1- 
benzyl derivative was obtained. 
Nuclear Magnetic Resonance Spectrum (CDCJt^) : 

2.35 (3H, s), 4.95 (2H, s), 5.65 (IH, s) , 
7.05-7.50 (8H), and 7.80 (2H, dd, J=9.0, 1.5). 
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By reducing 0,2 g (0.69 mmol) of the 1-benzyl 
derivative with 0.05 g of sodixm in liquid ammonia , 
0.12 g (87% in yield) of the desired Coupler (6) was 
obtained. 

Melting Point: about 190**C (gradual decomposition) . 

SYNTHESIS EX&MPI£ 6 

Coupler (49) was synthesized by first synthe- 
sizing an N-benzyl derivative of Coupler (49) from 
intermediate (VT) , using Method I and then removing the 
protective benzyl group from the N-benzyl derivative. 

In 15 ml of N-methyl pyrrolidone, 1.00 g 
(32 mmol) of {VI ) was stirred at room temperature. To 
the resultant solution, 2.93 g of metho3cycarbonyl 
propionic anhydride and 4.8 mJl of tri-n-propylamine were 
added in the order mentioned. The resultant mixture was 
heated over ein oil bath at 130*'C for 3 hoizrs. The 
resultants hot mixture was cooled, diluted with ethyl 
acetate, and washed twice each with 100 ml of cold water. 
The ethyl acetate layer was dried over anhydrous 
magnesium sulfate and then concentrated. The concentrate 
and 30 m£, of methanol and 30 m£. of concentrated hydro- 
chloric acid added thereto were refluxed with heating 
for 7 hours . The hot ref liixed product was cooled and 
then subjected to vacuum distillation to remove ethcuiol. 
The residue after the vacuum distillation was poured in 



- 59 - 



0119860 



100 ml of ice water, neutralized to pH 7, and extracted 
three times each with 50 ml of ethyl acetate. The 
ethyl acetate layer was dried over anhydrous magnesium 
sulfate > concentrated,- and purified with er silica gel 
column (20 g) . Consequently, 0.16 g (17% in yield) of 
an N-benzyl derivative of Coupler (49) was obtained in 
an oily state. 

Nuclear Magnetic Resonance Spectrum (CDCAj) i 

2.42 (3H, s), 2.60-3.15 (4H, m) , 3.63 {3H, s) , 
5.02 (2H, s), 5.26 (IH, s) , and 7.12-7.50 (5H, m) . 
By reducing this N-benzyl derivative with 
sodium by the procedure described above. Coupler (49) 
was obtained in a yield of about 80%. 
Melting Point: 120" to 122 *»C. 

SYNTHESIS EXAMPLE 7 
Couplers (51), (52), (9) and (53) were synthe- 
sized from intermediate (VI) using Method I as follows: 

7-[4-(p-nitrophenyl)butyryl]-l- 
ivij > benzyl derivative of Coupler (50) ^ 

N N'^^'X 

/r\ il /JL / ^""3 Coupler 

Cov^ler (51) 

> Coupler (9) > Coupler (53) 
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in 150 mt of DMF were dissolved 9,5 g (30 mmol) 
of (VI) ^ 65 g (150 mmol) of 4- (p-nitrophenyl) butyric 
anhydride, and 57 mt (300 mmol) of tri-n-propylamine . 
The resultant mixture* was* stirred and heated for .4 hours 
over an oil bath at 130**C, then for 2 hours over an oil 
bath at 140 ^C, and further for 6 hours over an oil bath 
at 160**C. The resultant reaction mixture was subjected 
to vacuvtm distillation to remove DMF. The residue after 
the distillation was dissolved in ethyl acetate. The 
ethyl acetate solution was washed twice with a 2 N NaOH 
aqueous solution. The ethyl acetate layer was dried 
over amhydrous mcignesiiam sulfate, then concentrated, and 
sxibjected to silica gel column chromatography (using 
600 g of silica gel and an eluant formed by mixing 
hexane with ethyl acetate at 2:1 to 1:1 by volume) . 
Consequently, 7.6 g (45% in yield) of the 7-t4-(p- 
nitrophenyl)butyryl]-l-benzyl derivative of Coupler (50) 
was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCl^) = 

2.40 {3H, s), 1.8-3.3 (12H, m) , '^5.80 (2H, s) , 
7.0-7.4 (9H, m) , and 8.1 (4H, m) . 

In a mixed solvent of 150 ml of EtOH and 50 m£. 
of concentrated hydrochloric acid, 7.6 g (13 mmol) of 
the 7- [4- (p-nitrophenyl) butyryll-l-benzyl derivative of 
Coupler (50) was refluxed with heating for 10 hours. 
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The resultant reaction mixture was combined with 100 n^t 
of water and siibjected to vacuum concentration to remove 
the ethanol. The residue after the vacuum concentration 
•was neutralized with aqueous ammonia and extracted: with 
ethyl acetate. The ethyl acetate layer was dried over 
anhydrous magnesium sulfate, concentrated, and subjected 
to silica gel column chromatography (using 140 g of 
silica gel and an eluant formed by mixing hexane with 
ethyl acetate at a ratio of 1:1 by volume) . Consequently, 
3.8 g (76% in yield) of the N-benzyl derivative of 
Coupler (50) was obtained. 

Nuclear Magnetic Resoncince Spectrxun (CDCJl^) : 

2.03 (2H, m), 2.44 (3H, s), 2.58-2.85 (4H, m) , 
5.02 (2H, s), 5.20 (IH, s) , 7.04-7.40 {7H, m) , 
and 8.04 (2H, d, J=8.0). 

In 80 mi of isopropyl alcohol, 18 g (0.32 mmol) 
of reduced iron, 1.3 g (25 mmol) of ammonium chloride, 
and 8 mi of cold water were vigorously stirred and heated 
until refluxing was achieved. The resultant reaction 
mixture and 0.2 mz of concentrated hydrochloric acid 
added thereto were refluxed with heating for 30 minutes. 
To the refluxed mixture, 18.0 g (47.9 mmol) of the afore- 
mentioned 6-[3-(p-nitrophenyl)propyll-l-benzyl deriva- 
tive of Coupler (50) was added incrementally over a 
period of 20 minutes . The resultant mixture was refluxed 
with heating for 1 hour. The reaction mixture was 



- 62 - 



0119860 



(silica filter aid). - 
filtered t&rough celite/ The celite was thoroughly 

washed with ethanol. The filtrate was concentrated, 
dissolved in ethyl acetate, waished with cold water, and 
then dried over cuihydrous magnesiton sulfate. By concen- 
trating the resultant product, 15,8 g (95% in yield) of 
the 1-benzyl derivative of Coupler (51) was obtained. 
Nuclear Magnetic Resonance Spectrum (CDCjt^) : 

1.95 (2H, m) , 2.38 (3H, s) , 2.40-2.76 (4H, m) r 
3.36 (2H, br), 4.97 (2H, s) , 5.20 (IH, s) , 
6.53 (2H, m), 5.91 (2H, m) , and 7.00-7.38 (5H, m) . 
The 1-benzyl derivative of Coupler (51) in the 
amount of 15.8 g (45.7 mmol) was added to 200 m£ of 
liquid ammonia in a refluxing state and the resulting 
mixture was stirred. To the resultant mixture, 2.6 g 
(0.11 mol) of metallic sodium was added incrementally. 
fEhsn ammonium chloride was added thereto incrementally. 
The resulting mixture was allowed to stand overnight to 
remove aimaonia. The residue was dissolved in a 2 N HCj, 
aqueous solution and washed with ethyl acetate. The 
aqueous layer was neutralized with aqueous ammonia and 
then filtered to separate the precipitate consequently 
formed therein. The precipitate was washed first with 
cold water and then with acetonitrile and thereafter 
dried. Consequently, 7.9 g (68% in yield) of Coupler 
(51) was obtained in a substantially pure state. 



- 63 



0119860 



Nuclear Magnetic Resonance Spectrum {CDC£* + DMSO-d^) : 
1.88 (2H, br, quintet, J-^?) , 2.41 (3H, s) , 
2.3-2.8 (4H), 5.42 (IH, s), 6.56 (2H, d, J=8.5) , 
and 6.90 (2H, d, J=8.5) . 

Coupler (51) in the amount of 3.00 g 
(11.7 mmol) was mixed first with 50 mi of acetonitrile 
and then with 25 m£ of N,N-dimethylacetamide and the 
resultant mixture was stirred and heated until 
refluxing was achieved. To the mixture, a solution 
of 7.19 g (12.9 mmol) of the acid chloride 




OCH(n-C,-,H..)COC£) in 



20 ml of acetonitrile was added dropwise over a 20 
minute period. The resultant mixture was further 
refluxed for 20 minutes. Then, with a solution of 
0.72 g (0.13 mmol) of the same acid chloride in 10 m£ 
of acetamide added dropwise thereto over a 10 minute 
period, the reaction mixture was further refluxed for 
30 minutes. The hot mixture resulting from the 
refluxing was cooled, poured in 500 mil of cold water, 
and extracted with ethyl acetate. The ethyl acetate 
layer was jdried over anhydrous magnesixjun sulfate, 
concentrated, and subjected to silica gel column 
chromatography (using 300 g of silica gel and an eluate 
obtained by mixing chloroform with methanol at a ratio 
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of 60:1 by volume). Consequently^ 7.25 g (80% in yield) of 
Coupler (52) was obtained in a solid state* 
Elemental Analysis: 

• Calculated (%)^ C: 69.65 H: 6;88^ N: 9^02 S:-4J.3 
Found (%): C: 68.99 H: 6.90 N: 8.90 S: 4.07 
Mass Analysis (FD) : 776 (M*", b.p.) 
Nuclear Magnetic Resonance Spectrum (CDC^^) = 

0.86 (3H, br t, J=7) , 1.0-2.2 (20H, m) r 2.38 (3H, s) ^ 
2.5-2.8 (4H, m)r 4.68 (IH, br t, J=6) , 5.05 (2Hr s) , 
5.45 (IH, s), 6.9-7.4 (13H^ m) r 7.7-7.9 (4H, m) , 
8.17 (IH^ s)r and 11.6 (IH, br) . 

A solution of 3.3 g (4.3 nmol) of the e-P-^-^iitropheiyl)- 
propyU-l-bQizyl derivative of Oxspler (50) in 60 ml of TBF was ocobineci 
with 0.66 g of 10% Pd/C. The resultant mixture was 
stirred at 60**C under a hydrogen pressure of 60 
atmospheres for 3 hours. The stirred mixture was 
cooled and filtered to separate the catalyst. The 
filtrate was concentrated. By subjecting the concen- 
trated filtrate to silica gel column chromatography 
(using 90 g of silica gel and cui eluant obtained by 
mixing chloroform with methanol at a ratio of 1:0 to 
30:1 by volume), 2.7 g (92% in yield) iOf Coupler (9) 
in a solid state was obtained. 

Mass Analysis (FD) : 687 (M^ + 2, 50%), 686 (M**" + 1,100), 

685 (m\ 30) 
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in 100 of dichlorome thane, 4.25 g- (6.20 
ramol) of Coupler (9) and 50 mil of THF were stirred at 
room temperature to effect solution. The resultant 
- solution and -795- mg {5-.95-mmol) of N-chloro-succinimide- 
5 added thereto were stirred at room temperature for 15 
minutes. The resultant mixture was washed twice each 
with 150 ml of cold water, and then dried over anhydrous 
magnesium sulfate. The resultant mixture was concen- 
trated aiid then subjected to silica gel column chroma tog- 

10 raphy (using 700 g of silica gel and an eluant formed 
by mixing chloroform with methanol in a ratio of 50:1 
to 30:1 by volume). Consec[uently, 4.04 g (90% in yield) 
of Coupler (53) in a solid state was obtained. 
Mass Analysis (PD) : 722, 721, and 720 (9:7:9), 220 (b.p.) 

15 SYNTHESIS EXAMPLE 8 

Coupler (17) was synthesized through the 
Coupler (54) from Coupler (51) as the starting material. 

In 30 m£ of acetonitrile, 1.79 g (7.00 mmol) 
of Coupler (51) and 5 ml of N,N-dimethylacetamide were 

20 stirred under application of heat unitl .the resultant 
laixture was refluxed. To the resultant mixture, a 
solution of 2.83 g (7.70 mmol) of the acid chloride, 
[(t-C5HjL3^)2CgH30CH(n-C4Hg)C(X;£] , in 10 ml of aceto- 
nitrile was added dropwise over a 15 minute period. 

25 The resultant mixture was further refluxed for 30 minutes. 
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The resultant hot mixture was cooled r poured into 300 ml 
of cold water, and extracted using ethyl acetate. The 
ethyl acetate layer was dried over anhydrous magnesium 
sulfate ,-then--concentratedT-aJid-subjec ted -to--siHLica • g 
colimm chromatography (using 100 g of silica gel and an 
eluant obtained by mixing chloroform with methanol in a 
ratio of 70:1 by voltmie) • Consequently r 3.12 g (76% in 
yield) of Coupler (54) in a solid state was obtained. 
Elemental Analysis: 

Calculated (%) : C: 73.81 H: 8.77 N: 11.95 
Found (%): C: 73.64 H: 8.95 N: 11.93 
Nuclear Magnetic Resonance Spectrum (CDCJl^) • 

0.50-1.00 (7H, m)r 1.00-2.16 (26H, m) r 2.44 (3H, s) , 
2-46-2.80 (4H, m) , 4.66 (IH, t, J=6.0) , 5.44 (IH, s) , 
6.90-7.34 (6H, m) , and 7.64 (IH, d, J=9.0). 

In 100 ml of dichloromethane, 3.10 g (5.29 
mmol) of Coupler (54) and 50 ml of THF were stirred at 
room temperature to effect solution. The resultant 
solution and 706 mg (5.29 mmol) of N-chloro-succinimide 
added thereto were stirred for 10 minutes. The resultant 
mixture was waished twice each with 150 ml of cold water, 
and then dried over anhydrous Biagnesium sulfate. The 
reaction mixture was concentrated, crystallized by 
addition of acetonitrile , and refluxed with heating 
once. The resulting reaction mixture was cooled. 
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separated of f by filtration, washed with acetonitrile, 
and then dried. Consequently, 2.4 g (73% in yield) of 
Coupler (17) in a solid state was obtained. 
—Elemental-Analysis: 

calculated (%) .- C: 69.71 H: 8.12 Ns 11.29 C£: 5.72 
Pound (%): C: 69.36 H: 8.21 Nr 11.25 Cji: 5.78 
Nuclear Magnetic Resonance Spectrum (CDC £3) : 

0.48-1.00 (7H, m), 1.06-2.18 (26H, m) , 2,45 (3H, S) , 
2.48-2.82 (4H, m) , 4.67 (IH, t, J=6.0), 6.65 (IH, d, 
J=8.5), 6.91-7.34 (6H, m) , and 7.87 (IH, s) . 
SYNTHESIS EXAMPLE 9 
A fluorine-containing aliphatic carboxylic 
acid amide group was introduced as a coupling-off group 
in the 7-position of Coupler (54). 

In 25 m£ of acetic acid, 2.93 g (5.00 mmol) 
of Coupler (54) was stirred at room temperature. Into 
the resultant solution, 586 mg (5.00 mmol) of isoamyl 
nitrite was added dropwise. Then, the resultant mixture 
was stirred for one hour. The resultant mixture was 
gradually added to 300 mji of water. The reaction 
mixture was filtered to separate the precipitate.' The 
separated precipitate was washed with cold water and 
dried under a vacuum- Consequently, 2.95 g (96% in 
yield) of a 7-nitroso derivative in a solid state was 
obtained. 



- B8 - 



0119860 



in 50 mfc. of ethanol/ 2.85 g (4;63 mraal) of the 
7-nifcroso derivative was heated under an atmosphere of 
nitrogen until the resultant mixture was refluxed. Into 

• — the-resul-tant mixture, .a- solution of 4,38 g* (23;1 mmol) 

5 of stcumous chloride in 10 m£ of concentrated hydro- 
chloric acid was added dropwise over a period of 10 
minutes. The resul tant mixture was refluxed for 30 
minutes and then cooled. The reaction mixture thus 
obtained was poured into 150 mi of cold water and 

10 extracted using ethyl acetate. The ethyl acetate layer 
was dried over anhydrous magnesium sulfate cind then 
concentrated to dryness. The resultant dry mass was 
dissolved in 25 mi of pyridine and then cooled and 
stirred under a nitrogen atmosphere. To the stirred 

15 solution, 2.15 g (4.63 ramol) of the acid chloride, 

[H(CF2) gCOCjtl , was added dropwise, with the stirring 
being continxied for 1 hour. The resultant reaction 
mixture was poured into 250 mjt of cold water cind then 
extracted with ethyl acetate. The ethyl acetate layer 

20 was washed with 2 N hydrochloric acid and then washed 

with cold water. The ethyl acetate layer was dried over 
smhydrous magnesium sulfate, then concentrated, cuid 
siibjected to silica gel coluian* chromatography (using 
150 g of silica gel and an eluant obtained by loixing 

25 chloroform with methanol in a ratio of 100:1). By 
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concentrating and drying the eluate, 3.43 g (72%. in 

yield) of Coupler- < 55) was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCi^) : 

0,52-1. 01-(7H-r-ni)-y-li02-2.15 <26H, m) '^ .2Z42 (3H, s) , 

2.46-2.78 (4H, m) , 4.60 (IH, t, J=6.0), 6.30 (IH, 
tt, J=51.0, 5.0), 4.5 (IH, d, J=8.5), 6.85-7.36 (6H, 
m), 8.90 (IH, brs), 10.0 (IH, brs) , and 10.3 (IH, 
brs) . 

SYNTHESIS EXAMPLE 10 
Ckiupler (62) was synthesized using Method II 
as follows. The final product was obtained from 5-eunino- 
3-iiiethyl pyrazole corresponding to (XII-A) . 




2 



Coupler (62) 
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Trimethyl orthoisocaproate could be synthesized 
in a yield of about 50% from isocapronitrile via the 
imidate hydrochloride. Boiling point 75' to 77'C/28 mxnBg. 

In 200 ml" of -toluenej MrjB tj (O. ll - in ol-)— o^"the 
ortho ester and 10.9 g (0.11 mol) of (XII-A) were 
ref luxed with heating for about 24 hours and thereafter 
subjected to vacuum distillation to remove the toluene. 
Consequently^ a crude product of (XIII-A) in an oily 
state was obtained. 

To this crude product was added at 0®C a 
methanol solution of hydroxy lamine prepared from 11.7 g 
(0.17 mol) of hydroxylamine hydrochloride and 34 m£ of 
28% sodium methoxide and then stirred at room ten^ra- 
ture for 1 hour. The xesxiltant reaction mixture was 
subjected to vacuum distillation to remove the methanol* 
The residue was combined with chloroform to precipitate 
fine crystals of (XIV-A) . By filtering this mixture, 
12 g (52% in yield) of crystals was obtained. The 
crystals were dissolved in 3 liters of tetrahydrofuran. 
The resultant solution and 6.9 g (68 mraol) of triethyl- 
amine and 13.1 g (68 imnol) of p-toluenesulfonyl chloride 
added thereto were treated by following the procedure as 
described in SYNTHESIS EXAMPLE- 3. Consequently, 7.1 g 
(65% in yield) of Coi3i>ler (62) was obtained. 
Melting Point: 140 to 142**C. 
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Mass Analysis: 192 (M*), 136 (b.p.) 

Nuclear Magnetic Resonance Spectrum (CDCi^) : 

0.90 (6H, J=6), 1.55-1.90 (3H) , 2.45 (3H, s) , 
2.90 -<2H, brt,- J=7), 5.60 (IH, s).,:..l-3.3 (IH) . 
SYNTHESIS EXAMPLE 11 
Coupler (57) was synthesized using Method III 



as follows. 

N NH 

E^C^^-^^^^UHj CH3(CH2)3CH(C2H3)C=NH 



•3- ^ «ti2 
(XII-B) 

N NH 



X > Coupler (57) 

\CH(CH2)3CH3 

C2H5 



(XVI-B) 



From 2-ethylhexanoyl chloride, 2-ethylhexano- 
nitrile was synthesized by the method described in Org. 
Syn. Coll., Vol. 3, p. 490 (1955). This product was 
dissolved in 1 equivalent of methanol. The resultant 
solution was allowed to absorb 1 equivalent of dry 
hydrogen chloride gas at 0«C. When the absorbate was 
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allowed to* stand in a refrigerator at . -5*.C ,.f or about 20 
days, crystals of the methyllxaidate hydrochloride were 
precipitated. The mixture was combined with diethyl 
ether and then filtered to -separate the-crystals- in a 
yield of 48%. 

In 150 m£ of methanol, 10 g (51.6 mmol) of the 
imidate hydrochloride and 5 g (51.5 mmol) of (XII-B) 
were stirred at 40**C. After about 7 hours of stirring, 
two spots were observed in TLC (using silica gel and an 
eluant obtained by mixing chloroform with ethcuiol in a 
ratio of 4:1 by vol.) . The spot of lower polarity had 
the structure of (XIII) . The solution and an excess 
amount of ammonium chloride added thereto were ref luxed 
with heating for about 2 hours. Consequently, (XIII) 
vanished and (XVI) silone remained. The resultant 
reaction mixture was subjected to vacuimi distillation 
to remove the methanol. The residiie was combined with 
50 ml of chloroform and 10 ml of methanol and the 
resultant mixture was filtered to remove insolubles. 
The filtrate was concentrated and purified with a small 
amount of silica gel in a column. Consequently, 8 g 
(70% in yield) of (XVI) in cui oily state was obtained. 
Nuclear Magnetic Resonance Spectrum (CDCI3 : 00^00= 3:2) . 
0.7-1.2 (6H), 1.2-1.6 (4H), 1.6-2.1 (4H) , 2.32 (3H, 
s) , 2.80 (IH, quintet J-7) , 5.70 (3H, broad), and 
6.20 (IH, s) . 
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In 50 m£ of acetic acid, 2.6 g (12 mmol). of 
' (XTIf-was-di-ssolved. " Atr room temperature, 5.8 g 
(12 mmol) of lead tetraacetate was added incrementally 
to the resultant . solution under nitrogen-atmosphere. 
After the addition, the resultant mixture was refluxed 
with heating for 3 hours. The resultant reaction 
mixture was subjected to vacuum distillation to remove 
the acetic acid, extracted three times, each time with 
a 30:1 by volume mixed solvent of chloroform and ethanol, 
washed with a saturated aqueous sodium bicarbonate 
solution and an aqueous sodium chloride solution, and 
dried with magnesium sulfate. The resultant reaction 
mixture was filtered, concentrated, and purified by 
silica gel column chromatography. Consequently, 0.15 g 
(5.7% in yield) of Coupler (57) was obtained. 
Melting Point: 110* to 115 *C. 
Mass Analysis: 220 (M**") , 155, 130 
Nuclear magnetic Resonance Spectrum (CDCZ^) » 

0.7-1.2 (6H), 1.2-1,55 (4H) , 1.55-2.20 f4H) , 

2.45 (3H, s), 2.95 (IH, quintet, J=7) , 5.62 (IH, s) , 

and 12.6 (IH) . 

SYNTHESIS EXAMPLE 12 
Coupler (58) was synthesized by Method II as 

follows • 
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- (XIII-C) 




> Coupler (58) 



In 100 ml of toluene, 9.2 g (34 mmol) of 
trimethyl orh1x>-4-(p-nitrophenyl)butyrate and 5 g 
(51 rnmol) of 3-ainino-5 -methyl pyrazole (XII-C) were 
refluxed with heating for 10 hours. Ilhe resultant 
mixture was subjected to vacuiam distillation to remove 
the toluene. The (XIII-C) thus obtained in a crude form 
was dissolved in 100 mji of methanol. To the resultant 
solution, a methanol solution of hydroxylamine prepared 
from 3.5 g (50 mmol) of hydroxylamine hydrochloride as 
described in SYNTHESIS EXAMPLE 3 was added at 0°C. 
After this addition, the resultant mixture was stirred 
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at room temperature for 1 hour. The stirred mixed 
solution was subjected to^ vacuum -distillation-to-temove 
the solvent. When the residue after the distillation 
and 30 mi of dichlbrome.thahe.:iaaded j£hereto. .were, allowed 
to stand, crystals of (XIV-C) precipitated in the 
solution. Yield 6.7 g (65%), melting point 190" to 
19 3 "C (decomposition) . 

In 500 mi, of tetrcOiydrofuran (THF) , 2 g 
(6-6 mmol) of (XIV-C) was dissolved. The resultant 
solution and 0.73 g (7.3 mmol) of triethylamine added 
thereto were stirred, into the stirred mixture, a 
solution of 1.4 g (7.3 mmol) of p-toluenesulfonyl 
chloride in 50 mi of THF was gradually added. After 
this addition, the stirring of the mixture was continued 
for about 1 hour to induce precipitation of triethylamine 
hydrochloride salt. This mixture was filtered to 
separate the precipitate. The separated precipitate was 
washed with 150 mi of THF. The filtrate was refluxed 
with heating under a nitrogen atmosphere for about 7 
hours and, thereafter, distilled under a vacuum to 
remove the THF. The residue was purified by silica gel 
chromatography. Consequently, 1.2 g (63% in yield) of 
Coupler (58) was obtained. 
Melting Point: ca. 152°C. 
Mass Analysis: 285 (M*) , 149 (b.p.) . 
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Nucleeur Ma^etic Resonance Spectrum (DMSO-dg) : 

2.05 (2H, m), 2.45 (3H, s) , 2.56-2.86 (4H^ m) , 
5.60 (IH, s), 7.25 (2H, J=8.0), and 8.05 (2H, 
• d, J=8.0) 

SYNTHESIS EXAMPLE 13 
Coupler (65) was synthesized starting 
with Coupler (58) via Couplers (59) and (61). 

In 100 m£ of isopropyl* alcohol, 20 g (0.36 mol) 
of reduced iron, 1.4 g (28 mmol) of ammonium chloride, 
and 10 mi of water were vigorously sitrred and heated 
until the resultant mixture was refluxed. The resultant 
mixture and 0.3 m£ of concentrated hydrochloric acid 
added theijeto were refluxed with heating for 30 minutes. 
To the refluxed mixture, 15.2 g (53.2 mmol) of Coupler 
(58) was added incrementally over a period of 20 minutes. 
The resultcuit mixture was refluxed with heating for one 
hour. The refluxed mixture was filtered through celite 
cuid thoroughly washed with ethanol. The filtrate was 
concentrated, dissolved in a 2 N ECl aqueous solution, 
and washed with ethyl acetate. The aqueous layer was 
neutralized with aqueous ammonia to induce precipitation 
and filtered to separate the precipitate. The separated 
precipitate was washed first with cold water and then 
with acetonitrile and, thereafter, dried. Consequently, 
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10.9 g (80% in yield) of Coupler (59) in a substantially 
pure state was obtained. 
Melting Point: ca* 180^0. 
• Nuclear Magnetic -Resonance Spectrum (DMSO-d^): 

6 

5 1.90 (2H, br, quintet, J= a,?), 2.46 (3H, s) , 

2.3-2.8 (4H), 5.60 (IH, s) , 6.55 (2H, d, J=8.5), 
and 6.93 (2H, d, J=8.5) . 

Coupler (59) in the amount of 3.6 g (14.0 mol) 
and a mixed solvent of 30 vxSL of N,N-dimethylacetamide 
10 and 60 m£ of acetonitrile added thereto were refluxed 

with heating. Into the resultant mixture, a solution of 
6.1 g (15.4 mmol) of the acid chloride, ^^^^^i^i) 2" 
C^^OCR{n''Q^^^)COCl\ , in 20 m£ of acetonitrile was 
added dropwise over a period of 20 minutes. The 
15 resultant mixture was refluxed with heating for 30 

minutes. The hot mixture was cooled, poured into 300 m£ 
of cold water, and extracted using ethyl acetate. The 
extract was washed with a saturated sodium chloride 
aqueous solution, dried over anhydrous magnesium sulfate, 
20 concentrated, and siibjected to silica gel column 

chromatography. Consecpiently, 7.0 g (81% in yield) of 
Coupler (61) was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCJlj) = 

0.50-1.00 (7H, in), 1.00-2.15 (30H, m) , 2.45 (3H, s) , 
25 2.46-2.80 (4H, m) , 4.68 (IH, t, J=6.5), 5.60 (IH, s). 
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6.88-7.33 (6H, m) ^ 7.66 (IH, d, J=9.0), and 7.88 
(LH, br, s> . 

Coupler (6L) in the amount of 3.1 g (5.00 mmol) 
and 25 mil of acetic acid -added thereto wer^Btdcrred at 
room temperature. Into the resultant solution, 586 mg 
(5.00 ramol) of isoamyl nitrite was added dropwise. The 
resultant mixture was stirred for one hour. The stirred 
mixture was gradually added to 300 ml of cold water to 
induce precipitation. The precipitate was separated by 
filtering the mixttire and then washed with cold water. 
The precipitate was dried under a vacuum. Consequently, 
2.9 g (91% in yield) of the 7-nitroso derivative in a 
solid state was obtained. 

The 7-nitroso derivative in the amount of 2.9 g 
(4.5 mmol) was dissolved in 50 ml of et h a n ol . The 
solution was heated under a nitrogen atzoosphere until 
it refluxed. To the refluxed solution, a solution of 
4.27 g (22.5 mmol) of stannous chloride in 10 mJl of 
concentrated hydrochloric acid was added dropwise over 
a period of 10 minutes. The resultant mixture was 
refluxed with heating for 30 lainutes, then cooled, poured 
into 150 ml of cold water, and extracted using ethyl 
acetate. The ethyl acetate layer was dried over 
anhydrous magnesiiim sulfate and then concentrated to 
dryness. The dry mass thus obtained and 100 m£ of 
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toluene and 0.49 g (5.0 iranol) of 2,5-diniethyl-l,3,4- 
oxadiazole added thereto were ref luxed with heating for 
about 5 hours. The ref luxed mixture was poured into 
250 ml of cold ^ter and extracted us ing^ ethyl acetate. 
The ethyl acetate layer was dried over anhydrous 
magnesium sulfate, concentrated, and subjected to silica 
gel column chromatography. Consequently, 2.2 g (70% in 
yield) of Coupler (65) in a solid state was obtained. 
Melting Point: ca 120°C. 

Nuclear Magnetic Resonance Spectrum (CDCig) : 

0.48-1.00 (7H, m), 1.05-2.20 (30H, m) , 2.43 (3H, s) , 
2.46 (6H, s), 2,46-2.80 (4H, m) , 4.67 (IH, t, J=6.5), 
6.60 (IH, d, J=8.5), 6.90-7.35 (6H, m) , and 7.85 
(IH, s) . 

Light-fastness of the magenta color image 
formed from the magenta coupler according to the present 
invention can be improved by using it together with a 
color image stabilizing agent represented by the follow- 
ing general formula: 

^13-^-°«10 



11 
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10 



wherein R^^ represents a hydrogen atom, an alkyl group, 
an aryl group or a heterocyclic group; R^^^, R^^, R^^ and 
^5 ^ch represents a hydrogen atom, a hydroxy group, an 
alkyl group, an axyl group, an alkoxy group or an 
acylamino groi^; R^^^ represents an alkyl group, a 
hydroaqf group, an aryl group or an alkoxy group; and 
^11 may be linked . with each other to form a 5-membered 
or 6-membered ring and in such a case, R^^^ ^^epre- 
sents a hydros group or an alkoxy group; and Rj^j^ 

may be linked . with each other to form a methylenedioxy 
ring; and R^^^ ^4 ^ linked with each other to 
form a 5*membered hydrocarbon ring ^ r\f\ in such a case, 
^10 ^®P^^sents an alkyl group, an aryl group or a hetero- 
cyclic group. In the substituents Rj^q, R^^^^^ R^^r 
15 R^^ and R^S' ^ alkyl group or an alkyl moiety conteujis 
1 to 22 Ccirbon atoms, and an airyl group or an aryl 
moiety contains 6 to 22 carbon atoms. 

The color image stabilizing agents further 
include those described in U.S. Patents 3,935,016, 
20 3,982,944 and 4,254,216, Japanese Patent ApplicatioiB 

(OPI) Nos. 21004/80 and 145530/79, British Patent Appli- 
cation (OPI) Nos. 2,077,455A and 2,062,888A, U.S. Patents 
3,764,337, 3,432,300, 3,574,627 and 3,573,050, Japanese 
Patent Applications (OPI) Nos. 152225/77, 20327/78, 
25 17729/78 and 6321/80, British Patent 1,347,556, British 
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Patent Application (OPI) No. 2,066,975A, Japanese Patent 
PublicatioiTsNos. 12337/79 and 31625/73 and U.S. Patent 
3,700,455, etc. 

A preferred embodiment of the present inven- 
tion is a silver halide color photographic light- 
sensitive material containing the coupler according t6 
the present invention. 

The coupler according to the present invention 
can be employed by incorporating into a photographic 
light-sensitive material or by adding to a color develop- 
ing solution. In case of incorporating the coupler into 
a photographic light-sensitive material, a suitable 
amount thereof is -from 2xlo^^ to 5xlo"^ mole, prefer- 
ably from 1x10"^ to 5X10"-'" mole, per mole pf silver 
halide. When a polymer coupler is used, the amount of 
the polymer cottier added is adjusted so thatiJie amount 
of the color forming portion thereof is within the above- 
described range. On the other hand, when the coupler is 
added to a color developing solution, it is used in an 
amount of 0.001 to 0.1 mole, preferably 0.01 to 0.05 mole, 
per 1,000 ml of the solution. 

Conventional couplers which can be employed in 
the present invention in addition to the couplers accord- 
ing to the present invention include dye-^forming couplers 
as described below, that is, con5)ounds capable of color 
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forming upon oxidative coupling with an aromatic primary 
amine developing agent (e.g., phenylenediamine deriva- 
tives, aminophenol derivatives, etc.) in color develop- 
ment processing. More specifically, suitable examples 
of conventional magenta couplers \rhxch can be used 
include S-pyrazolone couplers, pyrazolobenzimidazole 
couplers, cyanoacetylcumarone couplers, open-chain 
acylacetonitrile couplers, etc. When the magenta 
coupler according to the present invention is used 
together with a conventional magenta coupler, the amount 
of the magenta coupler according to the present inven- 
tion is at least 30 mole%, preferably at least 60 mole%, 
of the total amount of magenta coupler • Suitable 
examples of yellow couplers which can be used include 
acylacetamide couplers (e.g., benzoylacetanilides , 
pivaloylacetanilides, etc.), etc. Suitable exan^iles of 
cyan couplers which can be used include naphthol 
couplers, phenol couplers, etc. Among these couplers, 
those which are non-diffusible by containing a hydro- 
phobic group referred to as a ballast group in the " 
molecule thereof, or polymer couplers sore preferably 
employed. These couplers may be either 4-equivalent or 
2-equivalent per silver ion. Further, colored couplers 
having a color correction effect, or couplers capable of 
releasing a development inhibitor with the advance of 
development (the so-called DIR couplers) can be employed. 
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Furthermore, non-color forming DIR coupling 
compounds which can provide colorless products upon the 
coupling reaction and release development inhibitors 
can be employed in place of or in addition to ordinary 
DIR couplers. 

Two or more kinds of the above-described 
couplers and the like can be incorporated together in 
the same layer for the purpose of satisfying characteris- 
tics required to the light-sensitive material, or the 
same coupler compound may naturally be added to two or 
more layers. 

In order to incorporate the cot5>ler into a 
silver halide emulsion layer, known methods, e.g., the 
method as described in U.S. Patent 2,322,027, etc., can 
be employed. Specifically, the coupler is dissolved in 
an organic solvent having a high boiling point, for 
example, phthalic acid alkyl esters (e.g., dibutyl 
phthalate, dioctyl phthalate, etc.), phosphoric acid 
esters (e.g., diphenyl phosphate , triphenyl phosphate, 
tricresyl phosphate, dioctylbutyl phosphate, etc.), 
citric acid esters (e.g., tributyl acetylcitrate, etc.), 
benzoic acid esters (e.g., octylbenzoate, etc.), alkyl- 
amides (e.g., diethyllaurylamide , etc.), fatty acid 
esters (e.g., dibutoxyethyl succinate, diethyl azelate, 
etc.), trimesic acid esters (e.g., tributyl trimesate. 
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etc.) , etc., or in an organic solvent having a boiling 
point of about 30«C to 150**C, for example, lower alkyl 
acetates (e.g., ethyl acetate, butyl acetate, etc.), 
ethyl propionate, secondary butyl alcohol, methyl 
isobui^l ketone, B-ethoxyethyl acetate, p-methoxy ettiyl 
acetate, etc., and then the solution is dispersed into a 
hydrophilic colloid. The above-described organic 
solvents having a high boiling point and above-described 
organic solvents having a low boiling point may be used 
as mixtures. 

Further the dispersing method utilizing a 
polymeric material as described in Japanese Patent 
Publication No. 39853/76 and U.S. Patent 4,203,716 can 
also be employed. 

When the coupler contains an acid group such 
as a carboxylic acid group, a sulfonic acid group, etc., 
it is incorporated into a hydrophilic colloid in the 
form of an alkaline aqueous solution. 

For the polymer coupler, an oleophilic polymer 
coupler prepared by polymerization of a monomer ic 
coupler is recovered, dissolved again in an organic 
solvent and dispersed in a hydrophilic colloid in the 
form of a latex; or a solution of an oleophilic polymer 
coupler prepsured by polymerization is directly dispersed 
in the form of a latex. Further, a polymer coupler 
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latex prepared by an emulsion polymerization method or 
a polymer coupler latex having a layer structure is 
directly added to a gelatino silver halide emulsion. 

Water-soluble polymer couplers can be prepared 
by the method as described in U.S. Patents 3,155,510, 
3,221,552 and 3,299,013, Research Disclosure , No, 19033, 
etc. With respect to the polymer coupler latex, a 
method in which an oleophilic polymer coupler is 
dispersed in an aqueous gelatin solution in the form of 
a latex as described in U.S. Patent 3,451,820, etc., or 
a method in vrtiich a polymer coupler latex prepared by an 
emulsion polymerization method is directly added to a 
gelatino silver halide emulsion as described in U.S. 
Patents 4,080,211, 3,370,952, 3,926,436 and 3,767,412, 
British Patent 1,247,688, etc., is used. 

These methods ceui be applied to the preparation 
of both monopolymers and copolymers. 

It is advantageous that photographic color 
couplers are used so as to provide images of neutral 
gray. It is preferred that cyan dyes formed from cyan 
couplers exhibit their maximum absorption bands in the 
wavelength range from about 600 nm to 720 nm, magenta 
dyes formed from magenta couplers exhibit their maximtim 
absorption bands in the wavelength range from about 
500 nm to 580 nm, and yellow dyes formed from yellow 
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couplers exhibit their maximum absorption bands in the 
wavelength range from about 400 nm to 480 nm. 

The light-sensitive material prepared using 
the present invention may contain, as a color fog 
preventing agent, hydroquinone derivatives, aminophenol 
derivatives, gallic acid derivatives, ascorbic acid 
derivatives and the like. Specific examp les of the 
color fog preventing agent which can be used include 
those described in U.S. Patents 2,360,290, 2,336,327, 
2,403,721, 2,418,613, 2,675,314, 2,701,197, 2,704,713, 
2,728,659, 2,732,300 and 2,735,765, Japanese Patent 
Applications (OPI) Nos, 92988/75, 92989/75, 93928/75, 
110337/75 cmd 146235/77, Japanese Patent Publication 
No. 23813/75, etc. 

The light-sensitive material prepaured using 
the present invention may contain an ultraviolet ray 
absorbing agent in a hydrophilic colloid layer thereof. 
Suitable examples of such an ultraviolet ray absorbing 
agent include benzotriazole compoiinds substituted with 
an aryl group (e.g., those described in U.S. Patent 
3,533,794, etc.), 4-thiazolidone coDopounds (e.g., those 
described in U.S. Patents 3,314,794 and 3,352,681, etc.), 
benzophenone compounds (e.g., those described in Japanese 
Patent implication (OPI) Ho. 2784/71, etc.), ci n namic 
acid ester compounds (e.g., those described in U.S. 
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Patents 3,705,805 and 3,707,375, etc.), butadiene 
compounds (e.g., those described in U.S. Patent 
4,045,229, etc.) aiid benzoxazole con?)ounds (e.g., those 
described in U.S. Patent 3,700,455, etc.), etc. in 
addition, those described in U.S. Patent 3,499,762 and 
those described in Japanese Patent Application (OPI) No. 
48535/79 can also be employed. Further, couplers which 
have ultraviolet ray absorbing abilities (e.g., a- 
naphthol type cyan dye forming couplers, etc.) and 
polymers which have ultraviolet ray absorbing abilities 
may be employed. These ultraviolet ray absorbing agents 
may be mordanted in a specific layer (s) . 

The light-sensitive material prepared using 
the present invention may contain a water-soluble dye in 
a hydrophilic colloid layer thereof as a filter dye or 
for purpose of preventing irradiation or other various 
purposes. Suitable examples of such a dye include 
oxonol dyes, hemioxonol dyes, styryl dyes, merocyanine 
dyes, cyanine dyes and azo dyes, etc. Of these dyes, 
oxonol dyes, hemioxonol dyes and merocyanine dyes are 
useful. Specific examples of the dye which can be used 
include those described in British Patents 584,609 and 
1,177,429, Japanese Patent Applications (OPI) Nos. 
85130/73, 99620/74, 114420/74 and 108115/77, U.S. Patents 
2,274,782, 2,533,472, 2,956,879, 3,148,187, 3,177,078, 
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3,247,127r 3,540^887^ 3,575,704, 3,653,905, 3,718,472, 
4,071,312 and 4,070,352, etc. 

The photographic emulsion which can be used in 
the present invention may be spectirally sensitized with 
methine dyes or other dyes. Suitable dyes which can be 
used include cyanine dyes, merocyanine dyes, coi^lex 
cyanine dyes, complex serocyanine dyes, bolopolar 
cyanine dyes, hemicyanine dyes, styryl dyes and 
hemioxonol' dyes. Of these dyes, especially useful dyes 
are those belonging to cyanine dyes, Bierocyanine dyes 
or complex merocyanine dyes. Ai^ nucleus which is 
conventionally used in cyanine dyes as a basic hetero- 
cyclic nucleus is applicable to' these dyes. That is, a 
pyrroline nucleus, an oxazoline nucleus, a thiazoline 
nucleus, a pyrrole nucleus, an oxazole nucleus, a 
thiazole nucleus, a selenaizole nucleus, an imidazole 
nucleus, a tetrazole nucleus, a pyridine nucleus, etc., 
and further, nuclei formed by condensing alicyclic 
hydrocarbon rings with these nuclei and nuclei formed 
by condensing aromatic hydrocarbon rings with these 
nuclei, that is, an indolenine nucleus, a benzindolenine 
nucleus, an indole nucleus, a benzoxazole nucleus, a 
naphthoxazole nucleus, a benzothiazole nucleus, a 
naphthothiazole nucleus, a benzoselenazole nucleus, a 
benzimidazole nucleus, a quinoline nucleus, etc., are 
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appropriate. The carbon atoms of these nuclei can also 
be substituted. 

The merocyanine dyes and the complex mero- 
cyanine dyes can contain 5- or 6-membered heterocyclic 
nuclei such as a pyrazolin-5-one nucleus, a thiohydantoin 
nucleus, a 2-thioxazolidin-2,4-dione nucleus, a 
thiazolidin-2,4-dione nucleus, a rhodcuiine nucleus, a 
thiobarbituric acid nucleus, etc., as a nucleus having 
a ketomethylene structure. 

Specific examples of useful sensitizing dyes 
. include those described in German Patent 929,080, U.S. 
Patents 2,231,658, 2,493,748, 2,503,776, 2,519,001, 
2,912,329, 3,656,959, 3,672,897, 3,694,217, 4,025,349 
and 4,046,572, British Patent 1,242,588, Japanese Patent 
Publication Nos. 14030/69 and 24844/77, etc. 

These sensitizing dyes can be employed 
individually or in combination. Combinations of sensi- 
tizing dyes are often employed for the purpose of super- 
sensitization. Typical examples of super sensitizing 
combinations are described in U.S. Patents 2,688,545, 
2,977,229, 3,397,060, 3,522,052, 3,527,641, 3,617,293, 
3,628,964, 3,666,480, 3,672,898, 3,679,428, 3,703,377, 
3,769,301, 3,814,609, 3,837,862 and 4,026,707, British 
Patents 1,344,281 and 1,507,803, Japanese Patent Publica- 
tion Nos. 4936/68 arid 12375/78, Japanese Patent Applica- 
tions (OPI) Nos. 110618/77 and 109925/77, etc. 
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The sensi'kiziiig dye can be used in the 
emulsion together with dyes which thexaselves do not 
have a spectrally sensitizing function but exhibit a 
supersensitizing effect or materials which do not 
substantially absorb visible light but exhibit a super- 
sensitizing effect • For example^ aminos tilbene compounds 
substituted with a nitrogen-containing heterocyclic 
group (e.g.r those described in U.S. Patents 2,933,390 
and 3,635,721, etc.) / aromatic organic acid-fornicJ.dehyde 
condensates (e.g., those described in U.S. Patent 
3,743,510, etc.), cadmium salts, azaindene con^unds, 
etc., can be used. Particularly usefxil COTobinations are 
those disclosed in U.S. Patents 3,615,613, 3,615,641, 
3,617,295 and 3,635,721. 

Photographic processing of the light-sensitive 
material according to the present invention can be 
carried out using any known methods. Further, kno%m 
processing solu1n.ons can be used. The processing temper- 
ature is generally selected from a range of IS'^C to 50**C, 
but ten^jeratures lower than 18*»C or higher than 50**C may 
be en^loyed. Either a develojHiient processing for forming 
silver images (black-and-white photographic processing) 
or a color photographic processing comprising a develop- 
ment processing for forming dye images may be employed 
depending u^n the purpose* 
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A color developing solution is generally an 
alkaline aqueous solution containing a color developing 
agent. As a color developing agent, known primary 
aromatic amine developing agents such as phenylene- 

5 diamines (e.g., 4-amino-N,N-diethylaniline, 3-methyl-4- 
amino-N , N-diethylaniline , 4-amino-N-ethyl-N- B-hydroxy- 
ethylaniline , 3-methyl-4-amino-N-ethyl-N-3-hydroxyethyl- 
cuiiline , 3-methyl-4-amino-N-ethyl-N-B-methanesulf onamido- 
ethylaniline , 4-amino-3-methyl-N-ethyl-N-B-methoxyethyl- 

10 aniline, etc.) can be used. 

In addition, those described in L.F.A. Mason, 
Photographic Processing Chemistry , pages 226 to 229, 
Focal Press, (1966), U.S. Patents 2,193,015 and 
2,592,364, Japanese Patent Application (OPI) No. 

15 64933/73, etc., can be used. 

The color developing solution can also contain 
pH buffering agents such as sulfites, carbonates, borates 
and phosphates of alkali metals, etc.; development 
restrainers or antifogging agents such as bromides, 

20 iodides or organic antifogging agents, etc. In addition, 
if desired, the color developing solution may contain 
water softeners; preservatives such as hydroxylamine, 
etc.; organic solvents such as benzyl alcohol, diethylene 
glycol, etc.; development accelerators such as poly- 

25 ethylene glycol, quaternary ammonium salts, amines, etc.; 
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dye forHiing couplers; con^ting couplers; fogging agents 
such as sodium borohydride, etc.; auxilieiry developing 
agents such as l-phenyl-3-pyra^olidone; viscosity impart- 
ing agents; chelating agents of polycarbonylic acid type 
5 as described in U.S. Patent 4,083,723; antioxidants as 
described in West German Patent Application (OLS) No. 
2,622,950; etc. 

After color development, the photographic 
emulsion layers cure generally subjected to a bleach 

10 processing. Bleach processing can be carried out 

simultaneously with fixing or separately therefrom. 
Suitable examples of the bleaching agents which can be 
used include con^unds of polyveJ.ent metals such as iron 
(III), cobalt (III), chromium (VI), copper (II), etc., 

15 peracids, guinones, nitroso compounds, etc. Specific 
examples include ferricyanides; bichromates; orgsmic 
conplex salts of iron (III) or cobalt (III) with amino- 
polycarboxylic acids such as ethylenediaminetetraacetic 
acid, nitrilotriacetic acid, l,3-diamino-2-propanol- 

20 tetraacetic acid, etc., or organic acids such as citric 
acid, teurtaxic acid, malic acid, etc.; persulfates; 
permanganates; nitrosophenol , etc. Of these compounds, 
potassium fearricyanide, sodium ethylenediaminetetra^ 
acetato iron (III) , and ammonium ethylenediaminetetra- 

25 acetato iron (III) are particularly useful. Ethylene- 
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diamine tetraaceta to iron (III) complex salts are useful 
both in a bleaching solution and in a mono-bath bleach- 
fixing solution. 

To a bleaching solution or a bleach-fixing 
solution, bleaching accelerators as descrdLbed in U,S, 
Patents 3,042,520 and 3,241,966, Japanese Patent Publica- 
tionSNos. 8506/70 and 8836/70, etc.; thiol compounds as 
described in Japanese Patent Application (OPI) No. 
65732/78, and other various additives can be added. 

The silver halide emulsion used in the present 
invention is prepared generally by mixing a solution of 
a water-soluble silver salt (e.g., silver nitrate) with 
a solution of a water-soluble halide (e.g., potassium 
bromide) in the presence of a solution of a water-soluble 
polymer (e.g., gelatin) . Silver halides which can be 
used include not only silver chloride and silver bromide, 
but also mixed silver halides such as silver chloro- 
bromide, silver iodobromide, silver chloroiodobromide, 
etc. A mean grain size of silver halide grains produced 
(the grain size refers to the diameter of a grain when 
it is spherical or similar to sphere in the shape, or 
the edge length ^en it is cubic, and the mean grain 
size is determined on the basis of the projected areas) 
is preferably 2 y or less, especially 0.4 y or less. 
The distribution of the grain size can be either narrow 
or broad* 
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These silver halide grains may have crystals 
in the form of a cube, an octahedron, or a composite 
form thereof, etc^ 

Also, two or more silver halide photographic 
emulsions which are produced separately may be used in 
the form of a mixture. Further, silver halide grains 
having a xiniform cxrystal stinicttire, silver halide grains 
in which the inner portion and the outer portion have 
different layer stmictures, or silver halide grains of 
the so-called conversion type as described in British 
Patent 635,841, U.S. Patent 3,622,318, etc., may be 
employed. Moreover, either silver halide grains in 
which a latent image is predominantly formed at the 
surface or grains in which a latent image is predomi- 
nantly fojnned inner portion thereof can be used. These 
photographic emulsions are described in C.E.K. Hees, 
The Theojry of the Photocrraphic Process ,^ Macmillan Co., 
P. Glafkides, Chimie Photographique , Paul Montel Co. 
(1957), etc. These photographic emulsions can be 
prepared using the methods as described in, e.g., 
P. Glafkides, Chimie et Physique Photographique , Paxil 
Montel Co- (1967), G.F. Duffin, Photographic Emulsion 
Chemistry , The Focal Press (1966), V.L. Zelikman et al.. 
Making and Coating Photographic Em\ilsion , The Focal Press 
(1964), etc. Any of an acidic process, a neutiral process 
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or an ammonia process may be used for the preparation of 
the photographic emulsions. Suitable methods for react- 
ing a water-solvible silver salt with a water-soluble 
halide include, e.g.# a single jet method, a double jet 
5 method or a combination thereof. 

Also, a method in ^ich silver halide grains 
are formed in the presence of an excess of silver ions 
(the so-called reversal mixing method) can be employed 
in the present invention. Further, the so-called 

10 controlled double jet method, in which the pAg in a 

liquid phase wherein silver halide grains are formed is 
maintained at a constant, may be also employed. Accord- 
ing to this method, a silver halide emulsion having a 
regular crystal form and almost uniform grain sizes can 

15 be obtained. 

A mixttire of two or more kinds of silver 
halide emulsions prepared separately may be employed. 

In a process of forming silver halide grains 
of physical ripening thereof, cadmium salts, zinc salts, 

20 lead salts, thallium salts, iridium salts or complex 
salts thereof, rhodium salts or complex salts thereof, 
iron salts or complex salts thereof, etc., may be 
present. 

Removal of the soluble salts from the silver 
25 halide emulsion is, in general, carried out after the 

formation of the silver halide grains or after physical 
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ripening. The jremoval can be effected using the noodle 
washing method which has been known from old times and 
coii?)rises gelling the gelatin, or using a sedimentation 
process (thereby causing flocculation in the emulsion) 
using a polyvalent Euiion-containing inorganic salt (e.g., 
sodium sulfate, etc.), an anionic surface active agent, 
an anionic polymer (e.g., polys tyrenesulfonic acid, etc.), 
or a gelatin derivative (e.g., an aliphatic acylated 
gelatin, an aroaatic acylated gelatin, an aromatic 
carbamoylated gelatin, etc.) . The removal of the soluble 
salts from the silver halide emulsion may be omitted. 

The silver halide emulsion used in the present 
invention can be the so-called primitive emulsion without 
application of chemical sensitization. However, it is 
usually chemically sensitized. Chemical sensitization 
can be carried out using the methods as described in 
p. Glafkides, supra , V.L. Zelikman et al., supra, or 
H. Frieser, Die Grundlagen der Photo<n:aphi schen Prozesse 
mit Silberhaloqeniden , Akademische Verlagsgesellschaf t 
(1968) . 

The photographic emulsion layers and other 
hydrophilic colloid layers which constitute the light- 
sensitive material according to the present invention 
may contain various kinds of surface active agents as 
coating aids or for other various purposes, for example. 
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prevention of charging, improvement of slipping property, 
emulsifying dispersion, prevention of adhesion, improve- 
ment of photographic characteristics (e.g., acceleration 
of development, high contrast, sensitization, etc.), etc. 

Examples of suitable surface active agents 
include nonionic surface active agents, for example, 
saponin (steriod type), alkylene oxide derivatives (e.g., 
polyethylene glycol, polyethylene glycol/polypropylene 
glycol condensates, polyethylene glycol alkyl ethers or 
polyethylene glycol alkylaryl ethers, polyethylene 
glycol esters, polyethyleng glycol sorbitan esters, 
polyalkylene glycol alkylamines or amides, polyethylene 
oxide adducts of silicones, etc.), glycidol derivatives 
(e.g., alkenylsuccinic acid polyglycerides , alkylphenol 
polyglycerides , etc . ) , fatty acid esters of polyhydric 
alcohols, alkyl esters of sugar, etc.; anionic surface 
active agents containing acidic groups such as a carboxy 
group, a sulfo group, a phospho group, a sulfuric acid 
ester group, a phosphoric acid ester group, etc., for 
example, alkylcarboxylates, alkylsulf onates , alkyl- 
benzenesulfonates, alkylnaphthalenesulf onates, alkyl- 
sulf uric acid esters, alkylphosphoric acid esters, N- 
acyl-N-alkyl taurines, sulfosuccinic acid esters, sulfo- 
alkylpolyoxyethylene alkylphenyl ethers, polyoxyethylene 
alkylphosphoric acid esters, etc.; amphoteric surface 
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active agents, for example, amino acids, aminoalkyl- 
sulfonic acids, aminoalkylsulfuric acid esters, amino- 
alkylphosphoric acid esters, alkylbetaines , amineoxides, 
etc.; and cationic surface active agents, for example, 
cLlkylamine saats, aliphatic or aromatic quaternary 
ammonium salts, heterocyclic quaternary ammonium salts 
(e.g., pyridinium, imidazolium, etc.), aliphatic or 
heterocyclic phosphonium or sulfonium salts, etc. 

The present invention will be e^lained in 
greater detail with reference to the following examples, 

EXAMPLE 1 

1.1 millimol of each of Coupler (1) according 
to the present invention and Ccniip2u:ison Coupler A repre- 
sented by the chemical structural formula shown below 
was dissolved in 10 ml of ethanol. In the solution, 

1.3 millimole of 4-N-ethyl-N- (2-methanesulfonamidoethyl) - 
amd.no-2-methylaniline monosulfate, which is a color 
developing agent, was suspended. Then, an aqueous 
solution containing 12,9 millimole of anhydrous sodium 
carbonate dissolved in 5 mi of water was added thereto 
and the mixture was stirred at room teB?>erature . Tto the 
mixture solution, 10 ml of an aqueous solution containing 

2.4 millimole of potassium persulfate dissolved was 
gradually added dropwise. 
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After thoroughly stirring for 1 hour at room 
temperature, the reaction mixture was subjected to an 
extraction treatment by adding 50 mi of ethyl acetate 
and 30 m£ of water. The ethyl acetate layer was washed 
thoroughly with a saturated sodium chloride aqueous 
solution and then the solvent was removed therefrom. 
The residue was separated using silica gel column 
chromatography. The eluate used was ethyl ether. The 
NMR spectrum of the magenta dye formed from Coupler (1) 
according to the present invention measured in heavy 
chloroform (CDCi^) was as follows: 

1.24 (3H, t, J=7.2), 2,45 (3H, s) , 2.52 (6H, s) , 
2>98 (3H, s), 3.24-3.78 (6H) , 4.64 (IH, brt, J=7) , 
6.60-6.80 (2H), 8.84 (IH, d, J=9.0). 

The absorptions underlined correspond to four 
methyl groups and thus the structure of the magenta dye 
is confirmed to be the formula shown below. The melting 
point of the magenta dye is 244 to 245**C. 
Comparison Coupler A 



CJl 




Ci 
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Magenta Dye B 




(wherein the methyl groups in the circles correspond to 
the methyl groups exhibiting the above-described 
5 chemical shifts in the NMR spectrum) . 

Visible absorption spectra of Magenta Dye B 
and the magenta dye formed from Comparison Cotqpler A in 
ethyl acetate are shown in Figure 1. In Figure 1 the 
absoirption spectral curves are normalized taking the 

10 Tf^^"'^'™ density as 1.0 for comparison. 

It is apparent from Figure 1 that the dye 
obtained from the coupler according to the present 
invention has th? ^max. with that of the dye 

formed from Comparison Covgpler no subsidiary absorp- 

15 tionsin the range from 400 nm to 430 nm and sheucply cut 
cibsorption curve at the longer wavelength side. . There- 
fore , the coupler according to the present invention is 
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advantageous in color reproduction when it is employed 
in a color photographic light-sensitive material. 

EXAMPLE 2 

13 g of Comparison Coupler C shown below was 
dissolved together with 15 ml of trioctyl phosphate and 
15 mi of ethyl acetate. The resulting solution was added 
to 100 g of a 10% aqueous gelatin solution containing 
sodium di-sec-butylnaphthalenesulf onate r and the mixture 
was stirred and dispersed by means of a homogenizer to 
prepare a dispersion. The dispersion thus -prepeured was 
mixed with 300 g of a green-sensitive silver chloro- 
bromide emulsion (containing 13.5 g of silver, and 
having a bromide content of 45 mol% and a chloride 
content of 55 mol%) and thereto were added sodium 
dodecylbenzenesiilfonate as a coating aid and 2-hydro3^- 
4r6-dichloro-s-triazine as a hardener. The mixture was 
coated on a cellulose triacetate support to form an 
emulsion layer. Further, a gelatin coating solution was 
applied to the emulsion layer as a protective layer at a 
coverage of 1 g gelatin per square meter, and dried. 
The light-sensitive material thus prepared was designated 
Film A. 
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Comparison Coupler C 



C£ 




Also, Film B was prepared in the same manner 
as described for Film A except using 9.9 g of Coi^pler 
5 (5) according to the present invention in place of 
Compcirison Coupler C. 

Further, Film C was prepared in the same 
manner as described for Film A except that 10.6 g of 
Coupler (13) according to the present invention was used 
10 in place of Compsurison Coupler C and the amount of the 
green-sensitive silver chlorobromide emulsion was 
reduced to 200 g. 

Films A to C described above were exposed to 
light using a sensitometer under the condition of 
15 1,000 lux*l sec. and subjected to the following develop- 
ment processing. 
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. Processing Step Temperature Tim e 

CO - 

Development 33 3 min 30 sec 

Bleach-Fixing 33 1 min 30 sec 

Washing 28-35 3 min 

The processing solutions used have the follow- 
. ing compositions. 
Developing Solution 

Benzyl Alcohol 3L5 ml 

Diethylenetriaminepentaacetic Acid 5 g 

Potassium Bromide 0.4 g 

Sodium Sulfite e „ 

5 g 

Sodium Ccurbonate 30 g 

Hydrosr/lamine Sulfate 9 „ 

A. g 

4-Amino-3-methyl-N-ethyl-N-B- (methane 4.5 0 

sulfonamxdo) ethylaniline Sesquisulfate 
Monohydrate 

Water to make 1,000 m£ 

(pH=10.1) 

Bleach-Fixing Solution 

Ammonium Thiosulfate (70 wt%) 150 mi 

Sodium Sulfite 5 ^ 

Sodium Bthylenediaminetetraacetato 40 o 

Iron (III) " ^ 

Ethylenediaminetetraacetic Acid 4 g 

Water to make i^OOO m£ 

(pH=6.8) 
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The densl^es o£ e images after the color 
development: processing were measured using a Macbeth 
densitometer with a Status AA filter. Further, the 
absozrption spectra of the dye images were measured « It 
was found that the absorption of each dye image of the 
present invention on the film had no subsidiary absorp- 
tion and the ed>sorption curve on the longer wavelength 
side was cut sharply similar to the results of Example 1. 
The color forming characteristics £u:e shown in the 
following Table. 

TABLE 



Film Coupler 



Co^arlson 
Collier C 

Coupler (5) 
B (Present 

Inventioa) 

Coupler (13) 
C (Present 

Invention) 



Hole Subsidiary 

Batlo Manr^Trnini Absorptlou 

of HaTrfimmi Absorption (density 

Ag/Cp Density Wavelength at 420 na)* 

(ma) 



2.62 



2.60 



3.20 



535 



536 



536 



0.137 



0.049 



0.048 



* The density was obtained by taking the TaRTrfTmim density as 1.0. 



The results in the TeOsle above show that 
the couplers according to the present invention provide 
sufficiently high color densities compared with a conven- 



- 105 - 



0119860 



tional 5-pyrazolone type coupler. In particular, a 
2-equivalent coupler represented by Coupler (13) 
provides a high color density in spite of a small 
amount of silver coated. 

5 In addition, the suhsidiary absorptions in 

the range around 420 nm were extremely low with respect 
to the couplers according to the present invention in 
comparison with that of the comparison coupler. There- 
fore, excellent color reproduction -can be achieved by 

10 the couplers according to the present invention. 
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CLAIMS 

1. A method of forming a color image, compris- 
ing developing a silver halide photographic light- 
sensitive material with a developing solution contain- 
ing an aromatic primary amine, characterised in that 
it is performed in the presence of a coupler represen- 
ted by general formula (E.) and/or a polymer coupler 
having a repeating unit derived from a vinyl monomer 
containing in its molecule a moiety represented by 
general formula (I) 




X 



wherein and R2 are each a hydrogen atom or a 
substituent; and X is a hydrogen atom or a group cap- 
able of being released upon coupling J; R^, and X 
may each be a divalent group for forming a bis-couplery 
qnd or. R^ may be a simple bond or a li nk i n g group 
through which the moieiy represented by the general 
formula (I) is bonded to the vinyl group of a vinyl 
monomer. 

2. A method as claimed in Claim 1, wherein 
R^ and are each a hydrogen atom, a halogen atom, 
an aliphatic residue, an aryl group, a heterocyclic 
group, a cyano groiflp, an alkoxy group, an arylo3cy 
group, an acylamino group, an anil 1 no groixp, a tireido 
group, a su3-famoylamino grovrpt an alkylthio groxap, 
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an arylthio group 9 an alkoxycarbonyl amino . group, 
a sulf onaml do group, a carbamoyl groiap, a sulfamoyl 
group, a sulfonyl group, a heterocyclicoxy group, 
an acyloxy group, a carbamoyloxy group, a sllyloxy 
5 group, an arylos^carbonylamlno group, an Imldo group, 
a heteiTocyclicthio group, a sulflnyl group, a phosp- 
honyl group, an aiyloxycarbonyl group, an acyl group 
or an alkoxycarbonyl group.. 

'3* A method as claimed in Claim 2, wherein 

10 the aliphatic residue represented by or is a 
straight chain or branched chain alkyl group having 
from 1 to 32 carbon atoms, an aralkyl group, an 
alkenyl group, an alkinyl group or a cycloalkyl group 
and each of which may be substituted with a substit- 

13 uent bonded through an oxygen atom, a nitrogen atom, 
a sulfur atom or a carbonyl group, a hydroxy group, 
an amino group, a nitro group, a carboxy group, a 
cyano group or a halogen atom. 

A. A method as claimed in Claim 1,2 or 3, 

20 wherein a divalent group for forming a bis-coupler 
represented by R^^ or R2 is a substituted or unsubst- 
ituted alkenylene group, a substituted or xmsubstit- 
uted phenylene group, a group of thia formxila 
-NHCO-R^-CONH- (wherein R^ represents a substituted 

25 or unsubstituted alkylene group or a substituted or 
unsubstituted phenylene group) or a group of the 
formxila -S-R^-S- (wherein R^ haS the same meaning as 
defined above). 
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'5. A method as claimed in Claim 1, 2 or 
3 ,\flierein a linking group represented by or ^2 • 

is a substituted or xmsubstituted alkylene group, 
a substituted or unsubstituted phenylene group, 
-NHCO-, -CONH-, -0-, -0C0-, an aralkylene group 
or a combination thereof. 

6. A method of forming a color image as 
claimed in Claim 1 or 2, wherein X is a halogen 
atom, a carboscy group or a groT:q? capable of being 
released upon cottpling vdiich is bonded to the carbon 
atom of the coupling position through an oxygen 
atom, a nitrogen atom, a carbon atom or a sulfur 
atom* 

?• A method as claimed in any preceding 
claim. , herein the polymer coupler is a copolymer 
containing a repeating xmit derived from a non-color- 
forming eliiylenic monomer ^diich does not couple with 
the oxidation product of an aromatic primary amine 
developing agent. 

8. A method as claimed in Claim 7, vftierein 
the non-color- forming monomer is an acrylic acid, an 
ester of acrylic acid, an amide of acrylic acid, a 
vinyl ester, an acrylonitrile , a methaciylonitrile, 
an aromatic vinyl compound, itaconic acid, citraconic 
acid, crotonic acid, vinylidene diloride, a vinyl 
alkyl ether, maleic acid, maleic anhydride, an 
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ester of maleic acid, N-vinyl-2-pyrroiidone, N-vinyl 
pyridine or 2- or 4- vinyl pyridine. 
9. A method as claimed in any preceding Claim , 
wherein the color image is formed in the presence 
also of a compoxand represented by the following 
general formula: 



^2 ^11 

wherein R-j^q represents a hydrogen atom, an alkyl group, 
an aryl group or a heterocyclic group; R^^^^* R3^2* %4 
and each- represents a hydrogen atom, a hydroaty 

10 group, an alkyl group, an aryl group, an alkoxy group 
or an acylamino group; R^^ represents an alkyl group, 
aJiydroxy group, an aryl group or an alkoxy group; 

and may be linked with each other to form 
a 5-membered or 6-membered ring and in such a case R^^ 

15 represents a hydroxy group or an alkoxy group; R^q 
and ^22. ^® linked' with each other to form a 
methylenedioxy ring; and and R^^ may be linked 
with each other to complete a 5-membered hydrocarbon 
ring and in such a case R^q represents an alkyl group, 
20 an aryl group or a heterocyclyl groi^. 
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10, A method as claimed in any preceding Claims, 
wherein the coupler is present in the silver halide 
photographic light-sensitive material in an amount 
of from 2 x 10"^ to 5 x 10"^ mole per mole of silver 

5 halide, 

11. A method as claimed in any preceding Claim » 
wherein the coupler is present in the developing 
solution in an amoimt of from 0.001 to 0.1 mole per 
1,000 ml of the developing solution. 

10 12. A silver halide photographic light-sensitive 
material comprising a support having thereon a 
silver halide emulsion layer containing a coupler, 
represented hy the general formula (j) and/or a 
polymer coupler having a repeating xrnit derived from 

15 a vinyl monomer containing a part represented by 
general formula (l) in its molecule, as defined in 
any of Claims 1 to 8 or 10. 

13. A silver halide photographic light-sensitive 
material as claimed in Claim 12, Tidier ein the coupler 

20 is present in the silver halide emulsion layer in 

-"5 -1 
an amount from fiHom 2 x 10 ^ to 5 x 10 mole per 

mole of silver halide. 

14. A pyrazolotriazole coupler, represented by 
general formula (j) and/or a polymer coupler having 

25 a repeating unit derived from a vinyl monomer cont- 
aining in its molecule a moiety represented by 
general formula (l), as defined in any of Claims 
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